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Synthetic-Fabric 
Filtering Medium 

Selection of a suitable fiiter material is a problem 
that sometimes faces the designer of electroplating 
equipment, chemical and pharmaceutical process 
apparatus, and similar equipment. 

A Dynel-based felt for use as a filter-press or 
vacuum-filter cloth, recently announced by the Amer- 
ican Felt Company, Glenville, Conn., is said to pro- 
vide a high degree of clarity and good filtration prop- 
erties. (Dynel fiber is a copolymer of acrylonitrile and 
vinyl chloride.) Outstanding feature: The dense non- 
woven material has a uniform fibrous construction 
that retains smaller particles than is possible with a 
woven cloth . . . Cost and life advantages over Neo- 
prene-coated paper are also claimed. 

Operating temperature range is from —20 F to 
+150 F. Tensile strength is 2400 psi. Breaking strength 
is 120 lb per 2-in. width. Material tolerates strong acids 
(except nitric ); medium-strength alkalis; most salt so- 
lutions; and most aliphatic solvents. Dissolves in ke- 
tones and aromatics; stable when exposed to bacteria, 
mold and fungi. 


Teflon Phases 
and Transitions 


Some of the unique properties of Teflon (polytetra- 
fluoroethylene ), such as its outstanding resistance to 
thermal and chemical degradation, have been com- 
promised by uncertain dimensional stability under 
various changes in temperatures and pressures. As a 
part of a continuing study on high polymers at the 
National Bureau of Standards, it was determined that 
apparently this is due to definable transitions at var- 
ious changes in temperature and pressure. 

The “critical” point for Teflon, at which it passes 
from a crystalline to an amorphous phase at 330 C, 
is well known. Also previously determined is the fact 
that at about 20 C and at atmospheric pressure, Teflon 
exhibits another transition that involves approximately 
a l-per cent change in volume. Still another room- 
temperature transition occurs at 25.5 C, at 5500 at- 
mospheres and produces approximately a 2.5-per cent 
change in volume. 

A suitable analysis by means of pressure-temperature 
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charts or phase diagrams, has led NBS scientists to the 
conclusion that within the range of 10 C to 80 C and 
pressures from 1 to 10,000 atmospheres, Teflon exists 
in three polymorphic forms. (Teflon, incidentally, is 
unique in this respect among all high polymers in- 
vestigated to date. ) 

Practical objective of these studies is this: A knowl- 
edge of conditions under which such transitions take 
place would make it possible to predict the tempera- 
ture range over which Teflon would have useful me- 
chanical properties. 


A New Evaluation of 
Liquid Dielectrics 

Here’s a challenging approach to the investigation 
of liquid dielectrics: Instead of comparing the elec- 
trical qualities of these dielectrics on the basis of 
superimposed conditions, such as 25 C, why not do so 
on the basis of the liquids being in corresponding 
states, say of molecular weight, or viscosity? . . . The 
logic of this approach would lead to studies that first 
determine dielectric needs, and then synthetize mate- 
rials that fill such needs. 

This approach was emphasized in a paper titled 
“The Electrical Properties of Selected Liquids,” by 
Thomas D. Callinan, Naval Research Laboratory, at 
the recent Spring Meeting of the Electrochemical 
Society in New York. Mr. Callinan reviewed the eval- 
uation of the dielectric constant and dielectric loss 
factor of selected dielectric liquids in terms of free 
energy and entropy. The viscosity, surface tension, 
molar volumes, and conductivity of each liquid were 
presented. 


Expanding Research on 
Controlled Contamination 

The development of new materials with specified 
and reproducible properties by means of induced and 
rigidly controlled contamination has already been 
noted here. (EM 3-53/6) This field of research al- 
ready has man ramifications in the investigation of 
semiconductors, phosphors, and metallurgy. Tran- 
sistors, of course, are probably our best-publicized 
example of such controlled contamination. 

A reflection of the importance of this subject is 
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The Electric Products Co. 
Deep Well Pump Motors 
at Big Creek Pumping Sta- 
tion, Mobile, Ala. 


at HIGH SPEED 


The Electric Products Co., Cleveland, Ohio, is one 
more manufacturer who has found S&S Spherical 
Roller Thrust Bearings the solution to the problem 
of anti-friction support of heavy thrust loads at 
high speeds, and perfect lubrication. 


Here, for example, are seven Electric Products 800 hp, 
900 rpm deep well pump motors in operation at the 
Mobile, Ala., Big Creek Pumping Station. Under 
severe thrust load, high speed operating conditions, 
the isi Spherical Roller Thrust Bearings in this 
equipment have been delivering excellent performance 
with negligible maintenance. 
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Cross-Section of SSI Spherical Roller Thrust 
Bearing as designed into the Electric Products 
Co.’s vertical motors at Big Creek 
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NEGLIGIBLE MAINTENANCE 
under HEAVY THRUST LOAD 
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SPHERICAL ROLLER 
THRUST BEARINGS 


Here are the reasons why more and more equipment 
designers are specifying the S3fS Spherical Roller Thrust 
Bearing: 

1. The bearing has very high capacity for thrust loads, 
and combined loads which are predominantly thrust, 
especially on vertical shafts.. and can operate 
at high speeds. 


2. It is fully self-aligning—a single row of spherical 


rollers roll on a spherical outer ring with full self- 
alignment. 

3. Its inherent design is such that lubricant is pumped 
outwardly along the rollers against the high guide 
flange on the inner ring. This action assures perfect 
lubrication, low friction, long, trouble-free life. 

SACS" Bearings are serving virtually all industry. S0SF’’s 
unmatched Field and Home Office engineering service helps 
product engineers put the right bearing in the right place. 


7428 
SKF” INDUSTRIES, INC., PHILADELPHIA 32, PA. 
manufacturers of &KF and HESS-BRIGHT bearings. 


AND ROLLER BEARINGS 











































RESEARCH HORIZONS 


the recent three-day symposium on impurity phenom- 
ena held at the General Electric Research Laboratory, 
The Knolls, N. Y., in which some 300 scientists par- 
ticipated. The symposium was jointly sponsored by 
appropriate divisions of the American Chemical So- 
ciety and the American Physical Society. 


Molded End Bells 


for Motors— 


Before long you may see molded glass-reinforced 
polyester end bells in at least one line of motors if 
current development work turns out satisfactorily . 
This is another example of the potentialities for this 
material in structural parts for electrical products. 
Housings for business machines have already been 
successfully molded for the National Cash Register 
Company. 


The Most “Basic”’ 
Material of All— 


We have no charts or graphs to prove the point, 
but we'd go along with the viewpoint that the most 
basic of all engineering materials is the quality of 
engineering itself . . . or, by extrapolation of sorts, 
the engineer himself. 

It was a viewpoint most fittingly stated at the 
recent First Conference on Basic Materials held in 
New York, June 15-19, by Dr. A. J. Warner, technical 
director, Research and Development Laboratories, 
Federal Telecommunications Laboratories, as a pref- 
ace to his talk on electrical insulation. 

And in the same vein, the relationship between 
“men-systems” of engineers and materials systems was 
also explored in our recent article “Materials Systems 
in Electromechanical Design” (EM 6-53/104),. 


A New Study 
of Electrets 


Experimental work on electrets (which, briefly, 
could be defined as permanently polarized dielectrics ) 
has primarily been on carnauba wax and other waxes. 
In an attempt to obtain electrets with improved 
characteristics, H. H. Wieder and Sol Kaufman, both 
of the National Bureau of Standards, have investi- 
gated the electret effect in high-polymer dielectrics 
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COVER PICTURE — PRECISE PRESSURE MEASUREMENT 


THIS NEW industrial master instrument 
developed by Fischer & Porter engineers 
indicates pressures accurately to 1 part 
in 10,000 by combining three elements: 
low hysteresis capsule, high-gain servo 
amplifier, and a 50-ft. film scale. Scale is 


driven past a fixed reference line by a 


such as methyl methacrylate and nylon. In a confer- 
ence paper before the recent Winter General Meet- 
ing of the AIEE in New York, the authors indicated 
that the mechanism of polarization is the same in 
high-polymer dielectrics as in carnauba wax. 

Specific properties for materials that would make 
suitable electrets remain largely undetermined, it was 
stated. Two conditions were noted, however: (1) 
the resistivity of the dielectric should be of the order 
of 1014 ohm-cm, and (2) the softening temperature 
of the electret should be substantially higher than 
the ambient storage temperature. Ceramics and glasses 
were suggested as materials that might provide better 
physical and electrical properties for electrets. 

Potential applications for electrets: Sources of elec- 
trostatic field; for example the electrostatic voltage 
generator. Another possibility: Electrostatic memory 
storage . . . For previous discussion of electrets in 
ELECTRICAL MANUFACTURING see particularly EM 12- 
50/96 which includes an annotated bibliography. 


*“Complexity” 
in Machines 


A good deal of the current talk and writing about 
the automatic-factory system displays an adjectival 
overfondness for the word “complex” in describing the 
highly automatic machines that comprise such sys- 
tems. Now here’s a word that should be taken in 
moderation. We should be careful and distinguish 
between the complex in design and the complex in 
operation. Complexity in itself is not necessarily a 
highly desirable element in the design of machines. 
It must be related to simplicity in operation, ease of 
maintenance and servicing. 

In fact, it may be argued that the very essence of 
a sound and efficient design in automatic machinery 
is a straightforward, undeviating line from function 
to function, from cause to response. Once this is 
cluttered up with complexity for the sake of complex- 
ity, the danger of machine and system failure prob- 
ably mounts in geometric progression. And when 
a “complex” automatic system fails, just imagine the 
job of servicing! 

No, complexity is not the sine qua non of machine 
design! 


—A. E, J. 





servo motor; transducer is a reactance 
bridge that places no load on the cap- 
sule; amplifier chassis is a printed circuit 
with dip-soldered connections. For the 
story behind this significant development 
see the “Today’s Design” feature starting 


on page 114 in this issue. 
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Engineering Unity vs Unions 


Over A PERIOD of almost forty years at- 
tempts have been made to organize engi- 
neers as a group in order to present a united 
engineering viewpoint to governmental 
agencies and to enhance the professional 
and economic status of engineers. In 1915 
the American Association of Engineers was 
the first to be founded for that purpose. 
Like the American Engineering Council, 
sponsored by the major engineering socie- 
ties five years later, it lacked internal com- 
munication with its members and was not 
truly representative of engineering as a 
whole. 

The Engineers’ Council for Professional 
Development, founded in 1932, has done 
an excellent job in engineering education. 
Aside from a study of salary standards in 
1946, however, it has done little to advance 
the economic status of engineers. The Na- 
tional Society of Professional Engineers 
has broad economic and professional ob- 
jectives, but limits its membership and 
hence its interests to engineers registered 
under state laws. 

To replace the defunct AEC, in 1941 
the so-called Founder Societies set up the 
Engineers’ Joint Council. EJC has among 
its objectives the advancement of the pro- 
fession of engineering. Its principal recent 
activity has been to make government and 
military bodies conscious of the present 
shortage of engineers. 

Independent engineering unions and as- 
sociations were originally formed to prevent 
professional people from being absorbed 
into heterogeneous worker unions. More re- 
cently, several of them have been consoli- 
dated into a national group, called Engi- 
neers and Scientists of America. In many 
respects, the objectives of ESA are similar 
to those of EJC and NSPE which ESA con- 


siders dominated by employers. The ESA 
aims at unification also, but so far, has con- 
fined its membership to engineers and sci- 
entists in the large companies employing 
thousands of engineers where individual 
talent is likely to be submerged. 

In attempting to get recognition and bet- 
ter pay for their members, ESA is using 
militant union tactics. Such methods are in 
conflict with professional concepts. Most 
engineers would prefer to get raises on in- 
dividual merit rather than to obtain blanket 
increases through economic pressure. In 
a recent talk (see page 300) K. B. McEach- 
erson of General Electric also raised the 
question as to whether ardent unionists can 
be taken into the confidence of management 
on product development and market plans 
that might be of great value to the union 
for propaganda or bargaining purposes. 
There is a question of ethics involved here 
as well as trust. 

Since supervisors are automatically elim- 
inated as part of management, the union 
idea splits engineers rather than unifies 
them. Engineering supervisors predominate 
in the councils of engineering societies 
which are supporting efforts to unify engi- 
neering as a profession and give it a na- 
tional voice. On the job, the engineering 
supervisor can also direct his efforts toward 
enhancing the prestige of engineers by urg- 
ing top management to give not only him- 
self but those under him more dignity, bet- 
ter pay, and adequate offices. 

Right now the snowballing starting rate 
for recent engineering graduates has cre- 
ated real inequities for older engineers who 
have advanced on a curve of much less 
slope. Doing something specific about these 
inequities would strengthen professional 
status and promote unification. 








Matching Loads and Speeds on 


Conveyor Drives 


On multi-drive monorail or continuous floor-type conveyors, provision must 


be made to start all motors simultaneously and to detect open pushbuttons 


due to emergencies or horseplay; servos employing synchros and 


magnetic amplifiers are used to keep separate systems synchronized. 


A. J. Schenk 


Chief Control Engineer 
Jervis B. Wess Company, Detroit 


SINCE THE WAR the demand for greater productivity 
in the face of higher and higher costs of labor and 
higher work standards has led to rapid improvements 
in material handling procedures. Automatic controls, 
self-regulating controls, synchronization of operations 
and dependable and accurate production controls are 
now a part of the picture. Modern automatic conveyor 
systems are the nearest practical approach to the auto- 
matic factory. What has made them possible is the 
application of electric power and control, using such 
components as limit switches, solenoid valves; con- 
trol, time-delay and counting relays; synchros and 
control transformers, electronic circuits, magnetic am- 
plifiers, tachometer generators, servo motors and 
mechanisms, and many other electric and electronic 
devices. 

In the near future the use of resonant pick-up coils 
and oscillators to provide dispatching signals on mate- 
rial handling systems is envisioned that do not require 
even the physical contact of shoe and wiper as used 
at present for self-switched carriers. By controlled 
radio frequency, a selector box on a truck or carrier 
will open the designated switch. Memory devices 
comprised of magnetic tapes on wire bands, with 
signals placed on them by a dispatcher with a push- 
button station console, will direct traffic for material 
handling systems. Experiments are being completed 
on stacked, tuned condensers for use in station se- 
lector boxes and resonant reed relays to pick up the 
signal for as many as 100 selections. 

At first the demand for continuous material han- 
dling systems that were automatic was met by rather 
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clever mechanical devices tor loading and unloading. 
Pin-setting systems for signalling were developed. 
Coded carriers were used to assist the speed-up. 
Next simple electrical and electro-pneumatic or hy- 
draulic devices were designed, using cylinders con- 
trolled through solenoid valves. These devices per- 
formed a function but did not combine utility, safety 
and economy in a well balanced ratio, largely due to 
lack of coordination of the overall design of the sys- 
tem and particularly because a means of constantly 
monitoring the system was overlooked. 

One of the greatest problems in applying electrical 
controls to conveying systems is the co-ordinating of 
the design of machinery, controls, and pneumatic and 
hydraulic devices. The conveyor designer frequently 
did not know enough about electrical and other de- 
vice circuits and functioning to state the problem to 
the equipment vendors so that they could give the 
best solution. Conversely, few vendors had experi- 
ence in the complexities of conveyor design. This 
usually meant future problems of changes and addi- 
tions after installation in the field. 

A further complication is that conveyors are so 
large that they cannot be set up in the manufacturer's 
plant for pre-testing. This means that conveyor engi- 
neers seldom have the opportunity of seeing their 
creations actually working. Also, many engineers are 
reluctant to tackle control problems because they 
“know nothing about electricity.” Actually, control 
problems are mostly mechanical since they involve 
the proper operation and timing of control devices 
rather than their design. 

Successful installations require development of a 
new kind of “System Engineer.” He should have a 
thorough background of mechanical design, prefer- 
ably with considerable experience in field installation 
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and “trouble shooting.” He needs at least enough 
working knowledge of electrical control and pneu- 
matic-hydraulic circuitry to be able to check the cir- 
cuits developed by other specialists. 

The importance of co-ordination of all phases of 
the design cannot be overstressed. If the require- 
ments of the control are not kept in mind, space may 
not be left in the conveyor design for the installation 
of control devices in their proper place for precise 
timing and operation. Close contact of the control 
department with the conveyor designer from the be- 
ginning of the work gives a more balanced system. 
The control engineer can often suggest ideas that will 
simplify the control problems by small changes in 
the mechanical design. 

Frequently it is not possible to complete the elec- 
trical control diagrams until most of the mechanical 
design is completed. This leaves little time to get the 
controls ordered, but by designing and building the 
control panels in his own shop, the conveyor manu- 
facturer can expedite manufacturing and make nec- 
essary changes more readily. For these reasons, the 
Webb Company has developed a control department 
and a subsidiary firm to design and build electrical 
controls, using purchased components. 

At present, 90 per cent of the material handling 
equipment we are called upon to design and erect 
requires some form or other of special electrical cir- 
cuits. Out of this experience has come certain basic 
concepts of power and control application that have 
become standard system elements. Individual installa- 
tions often require only minor modifications on a basic 
theme. 

For many types of chain conveyors, Webb has 
standardized on a caterpillar-type drive in a floating 
drive frame, such as is shown in Fig. 1. The conveyor 
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chain pull is balanced by calibrated springs and safe 
load capacity is set by an overload limit switch lo- 
cated by means of a dynamometer. Power is supplied 
by a standard squirrel-cage motor through a Reeves 
type variable-speed transmission and a speed reducer. 
For simple applications, speed is changed manually 
by a handwheel on the Reeves adjusting screw. If 
remote or automatic speed changing is desired, a 
small reversible gearhead servo motor driving through 
a chain and slip clutch can be used. This motor may 
be controlled by a single-pole, two-way toggle switch 
with spring return to off or by an electronic servo 
amplifier. 


This drive combination has been used instead of 
adjustable-speed motors and clutches for several 
reasons: 

Basic elements are readily replaceable from most 

normal plant stocks. 

Parts are more easily serviced and understood by 

maintenance personnel. 

Any failure of controls will not shut down produc- 

tion completely. 

Speed can be set manually through a slip clutch 

while repairs are made. 

On the majority of conveyors, chain pulls do not 
exceed 2000 to 2500 Ib. Where greater pulls are en- 
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countered, multiple drives are used: Speed of produc- 
tion conveyors usually range between 3 and 20 fpm. 
Some go as low as 3 to 12 in. per min. Transportation 
type conveyors run at speeds from 20 to 60 fpm. Most 
of these conveyors require from 1 to 3 hp. On floor- 
type “Towveyors” and overhead tow conveyors for 
warehouses, speeds range from 60 to 140 fpm and 
horsepowers from 10 to 20. Reeves units range in size 
from No. 000 to No. 3. 

A typical drive for an overhead monorail conveyor 
is shown in Fig. 1. This shows the floating and fixed 
drive frames, a-c motor, Reeves unit, tachometer 
generator for speed indication, servo motor for speed 
change, overload limit switch, and speed reducer. 


“Power On” Protection 


Where power conveyors are extended over large 
areas, power applicators must be broken down into 
units to prevent loads on the power chain from be- 
coming unwieldy. Yet the whole system must be tied 
together as a unit from the point of view of cen- 
tralized control and safety (stopping). On heavy-duty 
single conveyors, for example, some means must be 
provided to assure that a series of separate drives are 
all ready to run at the same time. Secondly, with 
safety stop buttons scattered along the system, for 
quick servicing means must be provided to determine 
at the central control which stop button was actuated. 

The circuit diagram, Fig. 2, illustrates the prin- 
ciples employed for the interconnection of the elec- 
trical controls for a multiple-drive sub-floor Webb 
“Towveyor powered by three 15-hp a-c motors and 
with 47 emergency “Stop-Run” pushbuttons, PB-I1 to 
PB-47. This conveyor is approximately 4500 ft long 
and operates at a speed of 90 ft per min. The in- 
dividual drives are located about 1000 to 1500 ft apart. 

Each drive motor is controlled by size 2, unfused, 
combination starters in NEMA 12 enclosures with 
110-volt control transformers. Starters are located 
close to drives to meet code requirements. Not all 
starters are on the same circuit but are fed from 
the nearest power distribution panel. 

To provide interlocking and insure that all drives 
run together, a “ready” relay (CRR-1, CRR-2, 
CRR-3) is provided in a central panel for each 
starter. The central control has a separate 110 volt 
transformer for main control. The operating coils 
(M-1, M-2, M-3) in the starters are disconnected 
from the starter transformer and connected to the 
main control panel circuit. 

The ready relays are connected to the starter con- 
trol transformer through overload limit switches on 
the drive frame, motor starter overload (thermal) 
contacts and a “power-on” relay (CRP) contact. Any 
interruption to any power or control circuit will stop 
the complete system and provide a signal to locate 
the trouble. All ready relays must be energized before 
any motor can run. 

Emergency stop pushbuttons are of the main- 
tained-contact type in a two-wire circuit. They have 
back contacts for a “Local” signal light mounted over 
the aisle near the button. For this purpose 25- to 50- 
watt “off-white” lamps are used which can be seen 
for a distance of several hundred feet. If the system 
is stopped, a supervisor can look for a light to see 
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the point of stoppage. In some installations, a horn or 
hooter has been added to the lights. This makes a 
racket and someone is sure to yell: “Get that thing 
going. 


Circumventing Horseplay 


An interesting sidelight to this circuit design has 
been the problem of locating the point of stoppage. 
If a three-wire circuit were used with several push- 
buttons of momentary-contact type, conveyors could 
be stopped by a disgruntled or playful employee when 
no one is looking. On many systems, it may be unsafe 
to start again without checking for possible trouble. 
This is time consuming. 

To circumvent the playboy, maintained-contact 
pushbuttons with visual signals were next applied. 
Then someone found out that by a little juggling, the 
buttons could be placed on dead center, stopping the 
conveyor but not turning on the signal light. Pro- 
duction workers watched with delight the frantic 
efforts of a maintenance man to find the trouble. 

In the digram, Fig. 2, to spot an open contact a 
tap switch is used with its common line connected to 
a signal light and its nine contacts wired to the 
junction between series contacts. To locate an open 
contact, the tap switch is rotated counterclockwise 
until its signal light glows. The contact just behind 
is the open one. This scanning can be done in a few 
seconds. Since this signal is from an actual operating 
circuit, it shows any open, dirty, or damaged contact. 
On high production conveyors, a few minutes saved 
in down time by quick location of this type of failure 
will more than pay for the extra cost of wiring to a 
central panel tap switch. 

Relay contacts on ready relays are connected with 
a stop-start pushbutton to the relay marked CRC 
(conveyor). This provides undervoltage protection. 
The pushbuttons are divided in groups, each ener- 
gizing a relay. This simplifies checking and _ possible 
difficulty of a large number of contacts in series, par- 
ticularly through long wires. 

The motor starter coils are in parallel with each 
other and with accelerating timers. In this case all the 
drives are connected to one chain so can never run 
separately. The relay CRP connects power to all the 
control circuits and permits signals to be shut off 
during down periods. 

To start the system, the operator presses the 
Power-on” start button PB-A. Signal lights will show 
if any drive is not ready. The tap switch signals will 
show if any emergency pushbuttons are not on “Run.” 
Then the conveyor start button PB-B is pushed. The 
conveyor can be stopped and restarted at any push- 
button but cannot start if relay CRC is not energized. 


Synchro Speed Control System 

For automatic transfer of parts or carriers between 
independent conveyors, it is necessary that the con- 
veyors be synchronized to maintain exact positions 
when running. Yet speeds of conveyors must be 
readily variable to take care of manpower and pro- 
duction quota changes and best results in many proc- 
esses. All conveyors in a system must change speed 
together and maintain position relations. 

It is often not practical nor convenient to tie the 
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separate units together mechanically. This is particu- 
larly true with heavy loads and long units where 
conveyor surge becomes a serious problem. 

To meet this problem, servomechanism systems 
have been designed using synchros and servo motors 
controlled by magnetic amplifiers to govern the speed 
of independently driven conveyors. Each conveyor 
drive has the variable-speed mechanical transmission 
speed ratio changed by the servo motor, Fig. 3. One 
drive or conveyor is the master whose base speed is 
changed by operation of a manual reversing switch 
when a production speed change is required. All 
other drives are followers whose servo motors are 
controlled by an electronic follower amplifier. A 
tachometer generator driven from the variable-speed 
shaft of the standard Reeves drive (Fig. 1) provides 
a signal for a conveyor speed meter and for instan- 
taneous error in speed between drives. Synchros 
driven by separate conveyors, Fig. 4, sense accumu- 
lated errors in position between them. 

The amplifier is essentially a balanced bridge cir- 
cuit, Fig. 5, with a fairly large null period. When the 
accumulated error is large enough, the follower con- 
trol changes the speed of that drive in the proper 
direction to reduce the error. The tachometer gen- 
erator acts as an anti-hunt control and permits rapid 
production speed change of the whole system. 

There is a mechanical problem associated with 
synchro speed measurement and that is the inherent 
sloppiness of the material handling equipment itself 
which is usually supported on structural members 
from the building superstructure. Position of power or 
carrier chain can vary from % to % in. from the path 
indicated on the layout drawings. This condition has 
led to the. development of a special speed takeoff for 
the transmitter synchro. As pictured in Fig. 4, the 
synchro units are driven off a “caterpillar” unit or 
chain loop with lugs that engage links of the convevor 
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FIG. 4 (Left) — Caterpillar- 
type drive for take off of posi- 
tion signals through synchros. 
Normally one synchro is used 
for control. The second (CTS) 
is employed where conveyors 
have to be resynchronized after 
being run independently. 


FIG. 3 (Below)—Split series 
field reversible gearmotor used 
as servo for remote control of 
multiple conveyor drives. 


power chain. This arrangement compensates for varia- 
tions in pitch of conveyor chain due to wear as well 
as its position in space. 

The synchros used are 110-volt, single-phase 60- 
cycle. The master conveyor drives a synchro trans- 
mitter while those driven off the follower conveyors 
are synchro control transformers. 

These synchros look very much alike but are differ- 
ent in construction. The transmitter has a rotor with 
slip rings and single winding so wound that is pro- 
duces a single pair of poles. Its stator has three sepa- 
rate windings located 120 deg apart. When an a-c 
voltage is applied to the rotor from an outside source, 
voltages will be induced in the stator windings that 
will vary with rotor position. These induced voltages 
constitute an output signal which is a combination of 
the input signal and the rotor angular displacement. 

Although the magnitude of the three induced volt- 
ages is the same for angular displacements of 180 
deg, the electrical time-phases of the voltages are not. 
Therefore, the device will give a unique set of volt- 
ags for any angular position of the synchro trans- 
mitter rotor. These voltages are not 3-phase in the 
ordinary sense but are all in time phase. 

The synchro control transformer has windings simi- 
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control of speed and relative position of 
two conveyors using the drive illustrated 
in Fig. 1. The speeds of the conveyors are 
matched with one another and with the 
master control. Secondary of follower 
synchro control transformer B develops 
a voltage proportional to difference in its 
position and that of the master synchro 


in. of conveyor travel. 

Electronic follower panel is energized 
through relay contact CRM when selector 
switch is in “automatic” and drive motors 
have been started. Magnetic amplifiers 
rationalize velocity signals from two a-c 
tachometer generators and positional sig- 
nals obtained from rotor of synchro con- 


Relay CRJ is an a-c relay used to ener- 
gize a signal light over work area when 
sensitive d-c relay CRJS indicates position 
differences beyond control of follower. The 
latter relay is picked up through a signal 
from the second (signal) synchro control 
transformer D tied in with generator C 
through leads 1, 2 and 3. 





lar to those of the transmitter, but the single coil 
winding of the rotor is not connected to a source of 
power. Instead it is used as a search coil and pro- 
vides a control signal. 

When the three coils in the stator of the control 
transformer synchro are energized by a corresponding 
set of voltages from a synchro transmitter, an alter- 
nating field is set up in each coil. These three fields 
will combine to produce one field, pulsating in time 
but fixed in direction. The resultant field is fixed be- 
cause the three magnetic fields are changing magni- 
tude at proportionate rates. This magnetic field has 
two important properties: 

1. Amplitude is independent of the angular posi- 
tion of the rotor of the transmitter. 

2. Resultant magnetic field of the control trans- 
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former and that of the transmitter have identical 
directions when referred to corresponding points on 
the two units. 

The voltage induced in the rotor of the control 
transformer depends on the relative angular positions 
of the transformer rotor coil and the field produced 
by that of the transmitter. When the magnetic field 
lies in the plane of the rotor coil, this voltage is zero. 

When a synchro transmitter and control transformer 
are field connected and a source of a-c is applied to 
the transmitter rotor, if either rotor is stationary and 
the other is slowly revolved, the output voltage of the 
transformer rotor will nearly follow a sine curve. 
It will vary from zero to a maximum at 90 deg, de- 
crease to zero at 180 deg, increase to 270 deg and 
back to zero at 360 deg. This voltage therefore is a 
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FIG. 6—Speed electronic follower panel is basically 

a static device. There is only one 6SN7 tube em- 

ployed, replaced every six months as conservative 

service routine. Heart of control is a pair of mag- 

netic amplifiers (bottom). On panel face tachometer 

indicator is at right, speed balance indicator at left. 
Power on” signal lamp is below. 


function of the angular displacement between the 
rotors. 

While a voltmeter would show two apparent posi- 
tions of synchronism 180 deg apart, it is possible to 
distinguish them by making use of the electrical time 
phase change of 180 deg in the output voltage oc- 
curring at these points. Between zero voltage points, 
the time phase does not change. If by turning a rotor 
clockwise through one of these nulls, the time-phase 
changes by 180 deg, then turning the same direction 
through the other null will change the time-phase 
by minus 180 deg. 

In an application involving the synchronizing of 
an overhead monorail conveyor with a floor type 
conveyor to effect the picking up of auto bodies off 
dollies and onto suspension carriers, the carriers are 
spaced at 16-ft centers. A synchro transmitter is 
driven by the floor conveyor while directly overhead, 
a synchro control transformer is driven by the other 
conveyor. Each synchro makes 4 rev per body space 
or one revolution every 48 in. of conveyor. 

The signal from the synchro control transformer 
is fed into the electronic follower amplifier, Fig. 6, 
together with signals from the tachometer generators 
on the conveyor drives. The amplifier controls the 
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servo motor on the overhead conveyor or follower 
drive to change its speed to tend to keep the signals 
near zero. 

To provide against conveyors moving out of syn- 
chronism due to failure of control components, a 
sensitive relay (CRJE) is shunted across the output of 
the synchro control transformer, Fig. 4. For condi- 
tions of synchronization, this output voltage is nearly 
zero. As conveyors move out of step, this voltage in- 
creases. The sensitive relay is adjusted to pick up 
when this voltage represents an unsafe condition. 
Normally closed contacts on this relay control a 
“junction” relay (CRJ) in the conveyor operating cir- 
cuit that stops the drive through a “ready” relay. By 
changing the amount of backlash in the sensitive 
relay, it can be made to drop out only when the 
synchro voltage is much less than necessary to pick 
up. This is a help in resynchronizing conveyors. 

When it is necessary to automatically resynchro- 
nize conveyors in a system after part of the system 
has been run independently, an additional pair ot 
synchros is required (C and D in the diagram, Fig. 5; 
CTS as pictured in Fig. 4). 


Sensitivity Determined by Sprocket Ratios 

The chain and sprocket drive for the pair of con- 
trol synchros (A and B) is selected so the synchros will 
make as many revolutions per work space on the 
conveyor as required to maintain accuracy. Sensitivity 
of the system is generally about +4 to 10 deg of 
synchro position. This corresponds to about +12 to 
1's in. of displacement between conveyors. The posi- 
tional sensitivity is increased by changing the sprocket 
ratio so as to obtain more revolutions per work space. 

While the control synchros can detect a small dif- 
ference between the positions of the conveyors, they 
cannot be used to determine major differences. If in 
the example of the body conveyor the control syn- 
chros made 4 rev per space, there would be eight 
zero points. At any one of these points, the control 
synchros will indicate that both conveyors are in step, 
whereas they may be out by 4, 8 or 12 ft. 

This possibility makes it necessary to furnish a 
second pair of synchros which are chain driven from 
the first pair to make only % rev per work space. 
These so-called signal units, therefore, have a zero 
point only at each space. The output of this signal 
synchros is used to actuate a sensitive relay (CRJS) 
having normally closed contacts that are in series with 
similar sensitive relay contacts (CRJE) associated with 
the control synchros. 

If the conveyors were started up while several feet 
out of step, the control synchros might indicate syn- 
chronism but the signal synchros would not. A sut- 
ficiently large voltage would be generated by the 
rotor of synchro D to actuate relay (CRJS) and light a 
signal lamp through the normally closed contact of 
relay (CRJ), which would be de-energized. A normally 
open contact could stop the conveyor through a 
“ready” relay. Only when both synchro loops have 
zero output at the same time are the sensitive relays 
not actuated. ooo 

In a second article to follow by the same author, control 


circuits for automatic switching and dispatching of carriers on 
“power and free” conveyors will be described. 
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Composition, foundry considerations and properties of light weight 


alloys suitable for sand, permanent mold or pressure die casting: 


effect of application requirements on casting method. 


ApvANTAGES of light weight, good electrical conductiv- 
ity, and corrosion resistance in aluminum casting al- 
loys have been supplemented by increased availabilty, 
improved fabricating techniques, and better materials. 
Aluminum, being much cheaper in equivalent vol- 
umes, is replacing copper and zinc in many applica- 
tions. Aluminum castings also have been useful and 
economical for replacing more expensive fabricated 
assemblies. The attractive natural finish of aluminum, 
along with the many other finishes that are available, 
has favored its use in those applications requiring a 
combination of pleasing appearance and high quality. 

Aluminum is one of the relatively few materials 
that can be cast by all three common casting methods 
—sand, permanent mold, and pressure die castings. 
This has been made possible by developing special 
alloys to utilize the particular advantages of each 
method. Choice of casting method, which is the par- 
ticular responsibility of the engineer, is generally 
reached by a carefully considered compromise, taking 
into account the size and number of castings required, 
the mechanical properties needed, and the accuracy, 
finish, and corrosion resistance desired. For example, 
if only a few large castings are to be used, undoubt- 
edly sand casting will be the choice. Then, knowing 
that sand casting is the production method, those al- 
loys which can be successfully cast in sand must be 
considered, and the alloy having the best combination 
of desired properties will be selected. If a production 
rate of several hundred castings per month is con- 
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Top, motor end housing die cast in No. 13 alloy 


by Doehler-Jarvis Corp. Bottom, several examples 
of cast aluminum rotor bars for fhp motors. 


templated, and the casting is somewhere between a 
few ounces and 20 or 25 lb in weight, without too 
many heavy walls or bosses, permanent mold castings 
will be considered. If the job is one requiring several 
thousand a month, in smaller sizes, with smooth fin- 
ishes, good dimensional tolerances, and intricate de- 
sign, it is possible to eliminate much machining cost 
by specifying a die casting. 

Differences in properties desired will sometimes 
cause one casting method to be selected in preference 
to the others. Sand castings, having a comparatively 
slow cooling rate, will have a coarser grain size than 
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Table I— Aluminum Sand Casting Alloys 


Nominal Composition and Typical Applications 


| 
| Usually heat | 

















Alloy | Nominal composition | treated Typical applications 
43 | 5.0 Si No | General purpose alloy for parts having complex shapes and thin sections. Mod- 
| erate strength. 

108 | 4.0 Cu, 3.0 Si No | General purpose alloy for miscellaneous fittings. 

142 | 4.0 Cu, 1.5 Mg. 2.0 Ni Yes | Good strength at elevated temperatures. 

195 | 4.5 Cu. 0.8 Si Yes | Cable clamps and accessories. 

220 | 10.0 Mg. Yes | Highest mechanical properties and best corrosion resistance of any sand casting 
| alloy. Excellent impact strength. Trolley-bus pole bases and boom heads, 
| stator frames, etc. 

356 | 7.0 Si, 0.3 Mg. Yes General purpose alloy for complex parts having fairly high strength requirements. 

| Housings, bodies, etc. 
Foundry and Other Characteristics 
Resistance 
to hot Freedom from Corrosion Machin- Electro- Anodi- 

Alloy cracking Fluidity shrinkage resistance ability plating zing Weldability 
13. | Excellent Excellent Excellent Excellent Poor Good Poor Excellent 
108 Good Good Good Fair Good Good Fair Fairly Good 

142 Fair Fairly Good Fair Fair Good Excellent Fair Good 

195 Fair Fairly Good Fairly Good Fair Good Excellent Good Fairly Good 

220 Good Fair Poor Excellent Excellent Fair Excellent Fair 

356 Excellent Excellent Excellent Good Fair Good Fair Excellent 
Mechanical and Physical Properties 
Minimum Minimum Electrical Thermal Thermal expansion! 
Alloy, tensile, elongation, conductivity, conduc- Dimensional 
temper psi % in 2 in. percent tivity* stability 68-212 F 68-572 F 

13 17,000 3.0 37 0.35 Good 12.3 13.4 
108 19,000 1.5 31 0.29 Fair iZ.2 13.3 
142-T21 23,000 { 44 0.40 Excellent 12.5 3:3 
142-T571 29,000 Under 1.0 35 0.33 Excellent 12.5 13.6 
142-T77 21,500 38 0.36 Excellent 12.5 13.6 
42,000 12.0 21 0.21 Good 12.5 13.6 
195-T6 32,000 3.0 35 0.33 Very Good 7 13.8 
195-T62 36,000 Less than 1.0 35 0.33 See note ° 2.2 13.8 
220-T4 12,000 12.0 21 0.21 14.0 15.0 
356-T51 23,000 Under 1.0 43 0.40 Good 14.0 15.0 
356-T6 30,000 3.0 39 0.36 Fairly Good 11.9 13.0 
356-T71 25,000 3.0 10 0.37 Very Good 11.9 13.0 


"At 25 C in cgs units » Coefficient per deg F x 10 


either permanent mold or die castings, and conse- 
quently have lower mechanical properties. On the 
other hand, earlier die casting techniques were sub- 
ject to many casting defects, and caused permanent 
mold castings to be chosen in spite of greater machin- 
ing and finishing costs. Refinements have been made 
in die-casting technique and equipment, so that now 
die casting can usually be specified where production 
quantities warrant. 


Sand Castings are made by pouring molten alumi- 
num into either green sand molds or molds made of 
baked sand. In green sand molding, grains of silica 
sand are held together by a film of wet clay. This 
sand may be found in natural deposits, or synthetic 
molding sands are made by adding clay binder or 
bentonite to washed silica sands. In baked sand mold- 
ing, the sand is held in desired shapes by adding oil 
or resin binders, and curing these binders in heated 
core ovens or in dielectric ovens. In either case it is 
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recommended for applications above 250 I 


important to control the sizes of sand grain in the mix, 
keeping the mixture coarse enough for maximum per- 
meability, but not so coarse that casting finish be- 
comes too rough. 

Good permeability is necessary because aluminum 
exerts less liquid head pressure than the heavier 
metals, and consequently has more difficulty forcing 
entrapped air and core gasses out ahead of the metal. 
If these gasses cannot escape they will be found in 
the casting in the form of included gas holes, which 
have a characteristically round shape. These gas holes 
are not too detrimental to the strength of the casting, 
unless they are very prevalent, but of course will be 
very undesirable if they are present in the machined 
surfaces. Since both high moisture content or high 
binder content contribute to excessive mold gasses, 
these elements are held to the lowest practical limits. 

Pattern equipment varies widely with the com- 
plexity of the casting and the number of castings 
required. A plain wood pattern may be used where 
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Table [I—Permanent Mold Casting Alloys 


Nominal Composition and Typical Applications 




























» Coeflicient’ per deg F x 10 


Usually 
| 7” heat 
Alloy | Nominal composition treated Typical applications 
13) | «55.0 Si No | General purpose alloy. Electric iron sole plates, waffle grids, griddle plates, 
| meter boxes, vacuum cleaner parts. 
112 | 7-0:Cu. 3:7 Zn : No | Good castability and machinability. Vacuum cleaner housings. 
113 | 7.0 Cu, 2.0 Si, 1.7 Zn No General purpose castings with pressure requirements. Washing machine 
| agitators. 
138 ~—|:10.0 Cu, 4.0 Si, 0.3 Mg. | No Very high hardness in As-Cast condition and takes a good polish. Electric 
; ' iron sole plates. 
B195 | 4.5 Cu, 2.5 Si Yes | Good casting characteristics, machinability and weldability. Motor housings. 
356 7.0 Si, 0.3 Mg. Yes General purpose alloy. 
Foundry and Other Characteristics 
| Freedom 
Resistance to | from Corrosion Machin- Electro- Anodi- 
Alloy hot cracking | Fluidity shrinkage resistance ability plating | zing Weldability 
3 | Excellent Excellent Good Good | Poor Good Poor Good 
112 Fairly Good Fairly Good Fair Fair Good Good Fair Good 
113. | ~~ Fairly Good Good Fair Poor | Good Good Fair Good 
138 | Good Good Fair Poor Good Poor Fair Fair 
B195 Fair Fair Fair Fair Good | Excellent | Fair Good 
356 Excellent Excellent Excellent Good Fair Very Good Poor Excellent 
Mechanical and Physical Properties 
Minimum Minimum Electrical Thermal Thermal expansion 
tensile, elongation, conductiv- conduc- Dimensional 
Alloy, temper psi % in 2 in. ity, percent tivity* stability 68-212 F 68-572 F 
13 21,000 5.0 37 0.34 Good as 13.4 
113 24,000 Under 1.0 30 0.28 Fair 12.3 13.3 
138 26,000 Under 1.0 | 25 0.25 Fair 11.9 12.7 
B195-T6 35,000 2.0 33 0.32 Fair 12.2 13.3 
B195-T7 33,000 3.0 33 0.32 Good LZ. iS.3 
356-T6 33,000 3.0 11 0.38 Fair 11.9 13.0 
356-T7 29,000 1.0 12 0.39 Good 11.9 13.0 











small production runs or a few sample castings are 
needed. This pattern may be split at the parting line 
to facilitate drawing the pattern from the mold. For 
multiple molds, where several small castings may be 
cast simultaneously, and where larger production war- 
rants, a match plate can be used. This is a plate, with 
the two halves of the pattern split at the parting line, 
mounted opposite each other on each side of the plate. 
This enables the operator to remove the patterns from 
the mold by lifting the plate and eliminates removing 
each small pattern from the sand. 

If a passage, hole or recessed cavity is desired in 
the casting it is accomplished by using a baked sand 
core. This core has sufficient strength to support itself 
from several small projections, called core prints. The 
core is placed so that the core prints lay in small re- 
cesses provided by the original pattern, and the core 
is held firmly in place when the upper half of the 
mold, called the cope, is replaced on the bottom half 
or drag. 

Very complex castings are made by assembling 
many small unit cores into larger cores, or large green 
sand molds. These cores are pasted or wired together 
to hold them in place, since any core shift will result 
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in castings with dimensional errors. It is this difficulty 
of holding all cores firmly in place that makes it nec- 
essary to allow reasonably wide dimensional toler- 
ances for sand castings. Tolerances of plus or minus 
0.075 to 0.100 in. per ft of length will generally be 
acceptable. 


Permanent mold castings are produced by pouring 
molten aluminum into a cavity in molds usually made 
of cast iron or occasionally of steel. Molds are usually 
| to 2 in. thick, to provide thermal capacity and rapid 
chilling of the metal. These molds are made in at least 
two and generally three pieces so that the male section 
may be withdrawn before the mold is opened. This 
prevents the casting from shrinking on the male mem- 
ber after initial solidification has occurred, and conse- 
quently the mold will operate faster and with less 
cracked castings. 

Permanent molds are mounted on rigid cast iron 
bases, or fabricated frame assemblies. Since the mold 
operates at reasonably high temperatures (approxi- 
mately 900 F) it is important to isolate the molds and 
design the frames to prevent frame distortion and 
subsequent misalignment of the mold. 
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Nominal 


Alloy Composition 
13 12.0 Si 
C214 0.5 Mn, 4.0 Mg 
360 9.5 Si, 0.5 Mg 
380 3.5 Cu, 9.0 Si 


Rotor Metal 99.3 Al; Fe=2.5 Si 


Resistance to 


Table If{—Aluminum Die Casting Alloys 


Nominal Composition and Typical Applications 


Typical Applications 


General purpose alloy for casting complex parts with thin sections. 

High electrical resistance combined with good elongation. High resistance rotors. 

(iood castability, high mechanical properties and good corrosion resistance. 

General purpose alloy providing high mechanical properties. Motor end frames, housings and 
covers, conduit fittings, washing machine agitators. 

High electrical conductivity alloy. Fractional horsepower rotors. 


Foundry and Other Characteristics 


Corrosion 


Alloy hot cracking Castability resistance Machinability Electroplating Anodizing 
13 Excellent Excellent Good Fair Fair Poor 
C214 Fair Fair Good Good Fair (iood 
360 Excellent Excellent Very Good Fair Excellent Fair 
380 Good Good Fair Fair Excellent Fair 
Mechanical and Physical Properties 
Typical Typical Electrical Thermal Expansion? 
tensile, elongation, — conductivity. Thermal Dimensional 
Alloy psi % in 2 in. percent conductivity* stability 68-212 F 68-572 F 
13 39.000 >? 0 31 0.29 Good i) 4 cS oe 
C214 11,000 10.0 30 0.32 Fairly Good 13.3 14.3 
360 14.000 3.0 28 0.27 Fairly Good 11.6 12.7 
380 15,000 2.0 23 0.23 Fair 11.6 i225 


* At 25 C in cgs units " Coethcient per deg F x 10—* 





Molds are generally mounted with one half station- 
ary and the other half movable. This movement is 
actuated by hand operated rack and pinions, air cyl- 
inders or hydraulic cylinders. It is essential to main- 
tain good holding pressures when the mold is closed, 
to prevent dimensional changes in the castings, and 
to prevent runouts of metal at the parting line. Sep- 
arate cores, moving parallel with the parting line, 
and at 90° to the line of travel of the movable half, 
are commonly added to provide extra details in the 
casting. Knockout pins are sometimes needed to re- 
move the casting from the mold cavity. 

One mold is used to produce many castings. When 
the mold is brought to operating temperatures, ap- 
proximately 900 F, it will produce from 15 to 40 
castings per hr. Production rates vary with casting 
wall thickness and complexity. Total life of the mold 
will be from 50,000 to 75,000 casts. As in sand casting, 
the mold may have multiple cavities to make several 
small castings at one time. Too many cavities are not 
practical since too much downtime will be expe- 
rienced for repairing mold coatings in the individual 
cavities. Four to six cavities will generally operate 
satisfactorily. 

Refractory mold coatings are necessary. These coat- 
ings serve two purposes; to protect the mold from 
attack by the molten aluminum, and as a lubricant 
and insulator to encourage metal flow through thin 
walled sections and finely detailed parts. These mold 
Coatings are generally a suspension of french whiting, 
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red tale, bauxite, or other finely divided refractory, 
to which a small amount of sodium silicate has been 
added to act as a binder. This coating is sprayed on 
the mold while it is hot, approximately 600 F; sev- 
eral thin coats, rubbed down by abrasive or wire 
brush or wheel between coats, will have much better 
adherence than one heavy coat. 

Permanent mold castings will have greater ac- 
curacy than sand castings. Variations in mold coating 
thicknesses and wear during service life of the mold 
will affect the tolerances on casting die dimensions, 
but a tolerance of plus or minus 0.030 in. per ft can 
be expected. Wall thicknesses down to 0.090 in. can 
be cast. 

Baked sand cores are mounted in permanent molds 
to make semi-permanent mold castings. Insertion of 
cores in the mold slows down the production cycle; 
depending on the complexity of this extra operation, 
cycle time may be reduced to 8 or 10 per hour, and 
for certain castings even below this rate. 

Heat from the molten aluminum is usually suffi- 
cient to keep a mold at operating temperature. In 
some designs or where mold cycle is very slow, it 
may be necessary to add auxiliary heat, gas or elec- 
tric, to the mold. More frequently it is necessary to 
cool the mold by blasts of air, or sometimes air with 
water vapor, to eliminate shrinkage defects in the 
castings. This is particularly necessary where heavy 
sections adjacent to thin sections are part of the cast- 
ing design. 
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Die castings are made with molten aluminum forced 
under pressure into a cavity or cavities in a steel die. 
Die casting machine capacities are usually limited 
by the amount of die locking pressure. Machines with 
locking pressures up to 600 tons are available, a few 
machines with larger capacities are in use, and 200 
to 400 ton machines are generally available. 

Cold chamber machines are used for making alu- 
minum die castings. In these machines, a measured 
amount of molten aluminum is put into the chamber 
and the plunger is immediately released to pass 
through the chamber, and force the aluminum on 
ahead of the ram into the die cavity. Earlier goose- 
neck machines, with the plunger and chamber con- 
tinually immersed in the molten metal, were unsuc- 
cessful because aluminum dissolved the steel and iron 
from which the plunger and chamber were made. 

Aluminum die castings can usually be made up to 
32 in. long and from 5 to 8 lb in weight. There are 
special machines that will make larger castings but 
they will not be found in the average die casting shop. 

The die is protected and lubricated by a thin mix- 
ture of oil and kerosene or other light lubricant. 
Other additives available as proprietary compounds 
may be used to help get a smoother casting finish. 

Production rates are normally between 60 and 140 
shots per hr, depending on casting and die designs. 
Die life will probably be between 75,000 and 300,000 
shots, dependent on the qualitv of finish required and 
the amount of heat that must be absorbed by the die. 
As with permanent molds, the dies usually must be 
discarded because of heat checking. Much progress 
has been made in developing die steels to withstand 
the thermal shocks involved. 

Die castings can be made more intricate and com- 
plex, with thinner walls and finer details than sand or 
permanent mold castings. Walls down to 0.075 in. are 
readily cast, and small areas can be cast even thinner: 
tolerances of plus or minus 0.005 in. can be met. Alu- 
minum die castings have replaced cast iron in parts 
requiring extensive machining, or where cast iron has 
required a design with a wall thicker than is struc- 
turally necessary. 


Casting Alloy Compositions. Numerous elements are 
added alone or in combinations to produce the alu- 
minum alloys for casting. Alloy selection depends on 
the casting method tentatively chosen, and the prop- 
erties desired in the casting. Tables I, II, and III list 
the more popular casting alloys classified according 
to the casting method suitable for that allov. Table 
IV gives the complete commercial specifications for 
most of the casting alloys used by the foundry in- 
dustry. Alloying elements are added to aluminum to 
improve mechanical properties, make it heat treat- 
able, and to improve foundry characteristics. 


Silicon, rancing up to 12.5 per cent, is the most 
widely used alloying addition. Silicon is added to im- 
prove the fluidity of the molten aluminum, so it flows 
farther through thin walls in the mold cavity and re- 
produces finer details. It does not contribute appre- 
ciably to the strength of the alloy except where it is 
combined with magnesium to add heat-treatability. 
Preferably silicon will be present in the modified form: 
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that is, rounded shapes and widely dispersed. When 
present as primary crystals or small plates in the cast- 
ing structure which act as stress-raisers, silicon is 
detrimental to the properties of the casting. The tend- 
ency to revert to primary crystals increases with the 
amount of silicon present, and the cooling rate of 
the casting. Due to the extremely rapid chilling, die 
castings can support more silicon before primary crys- 
tals will be found. For this reason, only those alloys 
specifically intended for die casting will carry from 
8 to 12.5 per cent silicon. An alloy such as 43, with 
5 per cent silicon, is used for either sand casting or 
permanent mold castings. 

The presence of silicon does not impair corrosion 
resistance of aluminum, but a weathered or exposed 
finish gets darker than it would without silicon pres- 
ent. The architectural field takes advantage of this 
fact by using anodized 43 alloy in spandrels for a 
pleasing gray appearance. 


Copper was one of the earliest alloving elements 
used with aluminum, and is still widely used. The 
lower copper series, approximately 4 per cent, is usu- 
ally used in the heat treated condition. In this alloy 
small amounts of iron and silicon are controlled addi- 
tions to give the best properties. The alloy has de- 
sirable foundry characteristics because of reduced 
shrinkage and _ hot-shortness. 

Copper is very detrimental to the corrosion resist- 
ance of aluminum alloys. Severe pitting and excessive 
corrosion products are produced when moisture is 
present, particularly in damp, salt conditions. The 
reaction is apparently a small galvanic cell. Corrosion 
rates increase rapidly as the copper content increases 
up to 1 per cent, and increases further with higher 
content but at a slower rate. 


Magnesium is also frequently used as an alloying 
addition. Aluminum alloys containing over 6 per cent 
magnesium will respond to heat treatment; alloys with 
less magnesium are not heat treated unless some other 
alloying element is also present. The straight alumi- 
num-magnesium alloys have the best corrosion re- 
sistance of the casting alloys. Foundry technique must 
be more carefully controlled for magnesium-bearing 
alloys than for the other common alloys. Pick-up of 
iron, silicon, copper, and other elements, is very detri- 
mental to the properties of the straight binary alu- 
minum-magnesium alloys. This problem becomes more 
serious as the percentage of magnesium increases. 

The aluminum casting alloy with the highest me- 
chanical properties is the 220 alloy with approximately 
10 per cent magnesium. This is a sand casting allov 
with a minimum 42,000 psi ultimate tensile strength 
and 12 per cent elongation. It is not unusual to ob- 
tain properties of 55,000 psi ultimate tensile and 25 
per cent elongation. As indicated in Table I, the alloy 
is difficult to cast and handle in the foundry, but is 
capable of producing the best castings for severe 
service. 


Other alloying elements include zinc, nickel, ti- 
tanium and chromium. Although they are included 
only in Table IV, the series of aluminum alloys con- 
taining from 5 to 7 per cent zinc as the major alloying 
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Table [V—Composition of Aluminum Alloy Foundry Ingot 


Com- 
mercial | Others 
Desig- ASTM — 
nation 179-51T Cu Fe Si | Mn Mg Zn Ni | Ti Sn Cr | Each | Total 
12 — 6.0-8.0 LE 1.0-4.0 0.5 0.07 1.1-2.5| 0.3 0.2 11.5 
13 S12A 0.6 | 0.8 | 11.0-13.0 | 0.3 0.1 0.3 | 0.5 1.0 0.2 
Al3 — 0.1 | 0.6 | 11.5-12.5 | 0.05 0.03 0.05 0.05 | | 0.05 0.1 
43 | SS5A,B.C| 0.1 10.6} 4.56.0 | 0.1 0.05 0.1 — }| 62 0.05 0.15 
85 SC54A | 3.5-4.5 | 1.0 4.5-5.5 | 0.5 0.1 0.9 0.5 10.3 0.5 
108 | CS43A | 3.5-4.5 10.8] 2.5-3.5 | 0.3 0.03 0.2 02 | 0.3 
A108 SC65A | 4.0-5.0 | 0.8] 5.06.0 | 0.3 0.1 0.5 - |} ae 0.5 
112 — | 6.08.0 | 1.2 1.0 | @.8 ow 612.1 es 1 lO ~ | 0.5 
113. | CS72A | 6.0-8.0 | 1.2] 1.03.0 | 0.5 0.07 |1.0-2.2) 0.3 02 | - - | 0.5 
C13 a 6080 |12|) 3040 | 05 007 | 25 | 05 02 | - 10:5 
122 CG100A | 9.2-10.8 | 1.3 | 1.0 | 0.5 | 0.15-0.35 o> 0.3 0.2 = ere 
A132 SN122A 0.5-1.5 1.0 | 11.0-13.0 | 0.1 | 6,9-1.3 0.1 |2.0-3.0) 0.2 - | 0.05 | 0.15 
D132 — _ | 2.04.0 {1.0} 8.5-10.5| 0.5 | 0.5-1.5 | 0.5 |0.5-1.5) 0.2 | - — |0.5 
138 CS104B | 9.5-10.5 1.2 3.5-4.5 | 0.5 | 0.15-0.35 | 0.5 | 0.5 | 0.2 - | 6 
142 CN42A 3.54.5 | 0.6 0.6 | 0.3 | 1.3-1.8 Ol 1:73) 0.2 | 0.05 | 0.15 
A142 — | 3.74.5 10.6] 0.6 0.1 1.3-1.7 0.1 |1.8-2.30.07-0.18 0.15-0.25) 0.05 | 0.15 
195 C4A | 4.0-5.0 | 0.8 0.7-1.2 0.3 0.03 0.1 —_ 0.2 : | 0.05 | 0.15 
B195 | CS42A | 4.05.0 | 0.8] 2.0-3.0 0.3 0.03 0.3 0.2 0.05 | 0.15 
212 | — 7.0-8.5 | 1.2 1.0-1.5 | 0.3 0.05 0.2 0.2 0.3 
214 G4A 0.1 0.3 | 0.3 0.3 3.74.5 0.1 0.2 0.05 | 0.15 
A214 GZ42A 0.1 | 0.3 0.3 0.3 3.54.5 11.422 0.2 0.05 | 0.15 
B214 GS42A | 0.1 0.3 1.4-2.2 0.3 3.5-4.5 0.1 0.2 0.2 0.05 | 0.15 
C214 - 0.12 | 0.8 0.3 0.4-0.6] 3.5-4.5 0.1 ees 0.05 | 0.15 
F214 0.1 0.3 0.3-0.7 0.3 | 3.5-4.5 0.1 0.2 0.05 , 0.15 
218 G8A 0.2 | 0.8 0.3 0.3 7.5-8.5 | 0.1 _ 0.1 1 0.05 | 0.15 
220 G10A 0.2 | 0.2 0.2 0.1 9 6-10.6 0.1 0.2 : 0.05 | 0.15 
319 SC64C 3.04.5 1.0 5 .5-7.0 0.8 0.5 1.0 0.5 0.2 0.5 
A319 — 3.0-4.5 0.8 5.5-7.0 0.5 0.1 0.8 0.2 0.2 0.5 
333 — 3.0-4.5 1.0 8.0-10.0 0.8 0.6 1.0 0.5 0.2 0.5 
355 | SC51A 1.0-1.5 | 0.4| 4.5-5.5 0.3 0.4-0.6 0.2 0.2 — 0.05 0.15 
356 | SG70A 0.2 | 0.4 6.5-7.5 0.1 0.2-0.4 0.1 0.2 . 0.05 | 0.15 
360 | SGIOOA | 0.6 | 0.8 9 0-10.0 0.3 0.4-0.6 0.5 0.5 0.1 0.2 
A360 - 0.1 | 0.5 9 0-10.0 0.1 0 .4-0.6 0.1 0.05 | 0.15 
380 SC84B 3.0-4.C | 1.0 7.5-9.5 0.5 0.1 0.9 0.5 0.3 - 0.5 
A380 3.0-4.0 | 0.6 7.5-9.5 0.1 0.05 0.1 0.1 ‘ 0.05 | 0.15 
382 0.1 0.4] 3.0-4.0 0.1 1.7-2.5 0.2 0.2 0.05 | 0.15 
384 i i 3.04.5 1.0 | 11.5-13.0 0.6 0.1 1.2 0.6 0.3 — 0.5 
A6l2 0.35-0.65 | 0.4 0.15 0.05 0.6-0.8 6.0-7.0 0.2 0.05 | 0.15 
C612 0.35-0.65 1.3 0.30 0.05 | 0.25-0.45 |6.0-7.0 0.2 0.05 0.15 





element have considerable merit. These alloys have 
mechanical properties equivalent to most of the com- 
mon heat-treated casting alloys, without requiring a 
heat-treating operation. Certain casting difficulties, 
notably a marked tendency toward hot shortness, re- 
strict the castings that can be successfully made, but 
much improvement has been made in that direction. 

Nickel is a minor alloying element, and is specifi- 
cally used where dimensional stability at slightly ele- 
vated temperatures is desired. It is always employed 
in combination with other alloying elements, and has 
been particularly used in such applications as air 
cooled aircraft cylinder heads and internal combus- 
tion engine pistons. 

A small amount (0.10 to 0.15 per cent) of titanium 
is generally added as a grain refiner to all alloys in- 
tended for sand or permanent mold castings. This is 
desirable to improve the mechanical properties of the 
castings. Titanium is not added to die casting alloys. 
Their fast cooling gives an inherent fine grain, and 
also grain-refined metal is slightly less fluid. 

Many alloys are composed of combinations of these 
alloying elements. Silicon and copper are commonly 
combined to make alloys appropriate to all three cast- 
ing methods, the combination of 3.5 per cent copper 
and 9 per cent silicon is a popular die-casting alloy. 
Silicon is used with magnesium only where the amount 
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of magnesium is low; generally, silicon is considered 
undesirable in the higher magnesium alloys. Copper. 
magnesium, and nickel are added to make the A142 
alloy which is widely used for aircooled cylinder heads 
and in some piston applications. 

Improved mechanical properties of aluminum cast- 
ings obtainable by heat treatment are often desirable. 
Although there are five different types of treatments 
commonly used, Table V, all of these consist of one 
or a combination of two basic thermal treatments: 
solution heat treatment, and artificial aging. 

In the solution heat treatment some of the alloying 
constituents are soluble in aluminum only at high 
temperatures. For instance, compounds like CuAl, in 
aluminum-copper alloys such as 195, and Mg.Si in 
aluminum-silicon-magnesium alloys such as 355 and 
356, will form a solid solution in the alloy at sufh- 
ciently high temperatures. When quenched from the 
solution temperature the dissolved constituents will 
be retained in solution. The result is an alloy with a 
uniform, homogeneous structure. 

Most heat treated alloys after solution treatment 
undergo a room temperature reaction during which 
the dissolved constituents precipitate out of solid so- 
lution as fine, sub-microscopic particles. Through arti- 
ficial aging, which consists of heating the casting at 
a temperature between 300 and 450 F, the rate of 
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Easy washing machine 
pump closure die cast of 


No. 380 alloy. 


General Electric fan as- 
sembly with aluminum 
die cast gear housing, 
stator frame and _ rotor 
bars. 





precipitation can be regulated and the mechanical 
properties of the finished casting can be controlled. 

Castings can also be aged without prior solution 
heat treatment; but the improvement in properties is 
not as great as when used in conjunction with solu- 
tion treatment. 


Applications. One of the best-known applications 
of cast aluminum in electrical equipment is in cast 
rotor bars for induction motors. Although it is most 
widely used in fractional horsepower motors, die cast 
rotors are now being used in motors of several hun- 
dred horsepower. In making these rotors, the lamina- 
tions which have been previously stacked and aligned 
are held firmly in position in a die in either a vertical 
or horizontal acting die-casting machine. Molten alu- 
minum is then forced through the laminations to be- 
come bars joining end rings which are part of the 
same casting. These end rings may be extended into 
fan blades, which aid the cooling of the motor. 

In the rotor application the high conductivity of 
pure aluminum is an important advantage. There are 
two popular grades of rotor metal, 99.75 per cent 
minimum aluminum with a conductivity of 57 to 60 
per cent of the annealed copper standard, and 99.3 
per cent minimum aluminum content with conductiv- 
ity of 54 to 57 per cent. Although the conductivity 
is a little lower, the 99.3 per cent aluminum rotor 
metal will produce motors with as high or higher 
torque than with the higher purity alloy. The iron-to- 
silicon ratio in the lower conductivity metal can be 
controlled so the iron will exceed silicon by 2% or 3 
times, and the metal then is less subject to shrinkage. 
Less difficulty is encountered with the cast bars pull- 
ing apart during solidification, with consequent loss 
of electrical contact and ultimate loss of torque. Also, 
since more iron is present, the aluminum has less 
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Table V—Heat Treatments for 
Aluminum Castings 


Temper 
desig- 
nation | Treatment 


Purpose 











T-2 | Annealing | To provide castings with 
complete dimensional sta- 
bility or increased ductility. 

T-4 Solution treatment | Results in high elongation 


without subsequent | and 


fairly good tensile 
artificial aging. 


strength. Often used to 
| facilitate straightening of 
| warped castings. Proper- 
ties approach those of T-6 
on standing at room tem- 
perature for several weeks. 


T-5 Artificial aging with- 
out prior solution 





To provide castings with 
good dimensional stability 





treatment. | and having better mechani- 
| cal properties than in the 

| as-cast or T-2 condition. 
T-6 Solution treatment | Results in properties much 
followed by artificial | higher than T-2 or T-5 but 
aging. dimensional stability is not 

as good. 

r-7 Solution treatment | Properties usually slightly 


lower than T-6 but dimen- 
sional stability is better. 


followed by aging 
longer than for T-6. 


tendency to weld to the laminations during casting; 
what welding that does occur is broken free more 
easily by subsequent heating of the cast rotor. 

Other applications of aluminum in electric motors 
include end bells and stator frames. When designing 
end bells of aluminum particular attention should be 
given to rigidity. Because of the lower elastic modulus 
of aluminum, thicker sections are needed than for 
iron, but savings in weight and fabricating costs can 
still be realized. Aluminum stator frames, with lami- 
nations cast into place as in rotor casting, are pro- 
duced by an Italian motor manufacturer and, in small 
sizes, by several American manufacturers. Consider- 
able development activity along this line is currently 
being done with promising results. 

Advantages of aluminum castings have also been 
utilized in cable accessories and conduit fittings. The 
latter generally are made as die castings because 
of their large volume, the smooth finish desired, and 
to eliminate machining costs. Since high strength is 
not generally required, the wall sections can be die 
‘ast thinner than would be possible in permanent 
mold. 

Economic and service factors are attractive for alu- 
minum alloy castings. Cost and weight advantages rec- 
ommend it for replacement of copper, zinc, and iron, 
particularly where fabricating or material costs are 
high for a structural part. Full knowledge of working 
conditions, design and finish requirements, and quan- 
tity is necessary to select the appropriate alloy and 
casting methods. Early consultation with the foundry 
source will give the foundry engineer an opportunity 
to make design suggestions that will help to keep cast- 
ing design problems and casting costs at a minimum. 


@ @ @ To secure one reprint copy of this article without charge 
circle No. 129 on card in the Reader Inquiry Facility, page 232 
Cc e o. 
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Thyratron 
Power Supplies 


Fast response and high current capacity are characteristics of 


thyratron power supplies for a-c and d-c applications. Modern 


thyratron circuits extend these benefits even to inductive loads. 


James H. Burnett 


ELECTRONS INCORPORATED, Newark 4, N. J. 


THE MOST PROMINENT USES of thyratron tubes may be 
classified under six broad fields of application. These 
are: servo positioning; speed control; d-c regulated out- 
put power supply; a-c regulated power supply; pulsing 
power supply for vibratory motors; and inversion. 
Servo positioning has been treated in a previous article 
in ELECTRICAL MANUFACTURING.* This present discus- 
sion deals with regulated power supplies for a-c and 
d-c loads. 


D-C Power Supplies. Modern thyraton units are sup- 
plying closely regulated d-c power in polyphase circuit 
arrangements with continuous output ratings in excess 
of 100 amp. Such tubes require only a few microwatts 
of grid drive and in polyphase circuits provide con- 
trolled power amplification with response times of a 
fraction of a cycle of the a-c source frequency. 
Although stepless manual control is simple to pro- 
vide, the premium performance of a feedback control 
at relatively insignificant additional cost has resulted 
in nearly all applications using some form of feedback. 
Frequently, a voltage proportional to the output is 
compared with a low energy reference voltage, and the 
difference used to correct the firing angle of the thyra- 
trons. This system makes it possible to maintain a 
nominally constant output, regardless of load or line 
voltage changes. Substantial suppression of output 
ripple may be accomplished without the addition of 
inductance-capacitance filters with their inherently 
long time constant and slow response. Fast response is 
preserved by the use of a transformer with its primary 


* “Driving Servo-Motors With Grid-Controlled Thyratrons,’’ by Mr. Burnett, 


ap- 
peared on pages 138-143 of the October, 1952 issue. 
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connected in series with the d-c output of the thyra- 
tron. A high-vacuum tube connected in the secondary 
circuit of the transformer has its grid voltage derived 
from the load voltage ripple. The latter, therefore, is a 
control signal which causes instantaneous variations in 
the current through the secondary circuit. The effect ot 
this varying current is to change the impedance of the 
primary winding in opposition to the output ripple. 

When used as a source of d-c power, thyratrons are 
incorporated in the conventional rectifier circuits— 
half-wave, full-wave, bridge, etc. When the grid circuit 
is arranged to permit firing without delay, the perform- 
ance characteristics of the thyratron—including shape 
of the output wave, transformer current and voltage— 
are identical to those of other types of rectifiers. How- 
ever, as firing is delayed by means of the grid, the out- 
put voltage decreases, its ripple component increases 
and the primary power factor angle becomes more lag- 
ging.* These effects vary with the different types of 
load. 

With a resistive load, for example, the reduced out- 
put voltage brought about by delaying the triggering 
action of the grid can be easily calculated. Assuming 
that a single-phase, full-wave rectifier circuit is used. 
the following equation applies: 


(1 + cos 6) 
V — Vw rica 
2 
where V = d-c output voltage 
V,, = maximum output voltage calculated 


for the thyratron operating as a rec- 
tifier without grid delay 


4 = firing angle 
* For more information on this subject, see “Power Factor Measurement” by 
E. E. Mover and H. E. Zieman on page 126 of this issue. 
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Above, thyratron a-c power supply. Hundreds 
of units like this one control the intensity 
of theatrical lighting in CBS Television City 
studios. 


(Photo Credit—Century Lighting Co., New York, N. Y.) 


FIG. 1 (Right) — Relationship of carry-over 
angle to the load wl/R in a half-wave rectifier 
circuit. If it were not for the inductive effect, 
the thyratron should stop firing at the 180 deg 
mark. 


(Reprinted with permission from Pender and MelIlwain, 
“Electrical Engineers Handbook,” Vol. 5, 1936, John 
Wiley & Sons, Inc.) 


As .stated, this relationship holds true only for pure 
resistance loads. In the simplest arrangement of the 
half-wave rectifier circuit with a highly inductive load, 
the voltage generated by the dacaying current in the 
load inductance during the inverse half-cycle opposes 
the reversed line voltage. The induced potential forces 
load current to continue to flow through a portion of 
the inverse cycle. The duration of this flow or the carry- 
over angle is a function of the load circuit parameters 
and depends on the ratio oL/R. The graph of Fig. 1 
depicts the effect of this ratio on carry-over angle. 

The average d-c output is thus greatly reduced by 
the negative line voltage during tube conduction in the 
inverse half-cycle. However, if a back rectifier is con- 
nected across the inductive load, as shown in Fig. 2, 
load current can circulate through this rectifier during 
the inverse cycle. This simple and convenient arrange- 
ment is a widely recognized method for energizing 
such loads. The thyratron grid voltage determines at 
what instant on the anode positive half-cycle the tube 
will conduct. Current flow through this tube continues 
until the line voltage reverses, at which time the volt- 
age generated by the decaying current in the load in- 
ductance causes the rectifier connected across the load 
to conduct. A decreasing load current continues to flow 
through this tube until the thyratron again is fired on 
the next positive anode half-cycle. 

Improvement of response speed in starting, or when 
the grid signal voltage calls for more output may be 
obtained by the use of a higher a-c supply voltage as a 
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forcing means. The required d-c output voltage may 
then be maintained by delaying the grid firing angle 
sufficiently for the desired steady state. Resistance may 
be added in the back-rectifier circuit, to decrease the 
decay time constant, but with resulting heat loss. 


Full-Wave Circuit. Somewhat faster response is af- 
forded by the full-wave thyratron circuit where the 
decrease of load current is speeded up by operating 
in the inverter mode. Fig. 3 shows the typical circuit 
arrangement, and the anode voltage wave forms for 
continuous current in the load. As long as there is 
energy stored in the load inductance and the firing 
angle is delayed more than 90 deg, the circuit inverts 
this energy and transfers it back to the a-c line. The 
relation of output voltage with respect to grid retard 
angle for continuous load current is plotted in Fig. 4. 
Thus, while the decay of current in the half-wave cir- 
cuit, Fig. 2, is determined by the natural time constant 
of the load (L/R), load current in the circuit of Fig. 3 
may be forced to its discontinuous value in a time 
equal to the natural time constant multiplied by the 
following factor: 


Here, 6, is the delay angle during rectifier action and 
6) is the delay angle of the thyratrons for inversion. 
Tube and transformer losses may be neglected for most 
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Thyratron Anode voltage wave form 





Conduction time 


~—~-t« -- Back- > 
Thyratron ectitier 
FIG. 2— Half-wave thyratron circuit with a back 
rectifier connected across an inductive load. Voltage 
induced in the load causes the rectifier to conduct 
after the thyratron stops firing. 


FIG. 3— Circuit diagram and anode voltage wave 
forms for full-wave thyratron rectifier with inductive 
load. Firing is delayed to 160 deg for inversion of the 
energy stored in the load. 


D-c voltage 
oO 





0 90 80 
Grid firing angle, deg 
FIG. 4— Relationship of grid firing angle to d-c 
voltage in a full-wave thyratron power supply feeding 
an inductive load. Note inverter action between 90 


and 180 deg. 





FIG. 5 — Half-wave thyratron power supply with a 
shunt capacitor connected across the inductive load. 
The capacitor makes possible fast reversal of load 
current. 
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practical values of the angles. Polyphase rectifier ar- 
rangements incorporating thyratrons and inductive 
loads can also be designed to take advantage of the 
inverter mode of operation. 

It is frequently desirable in industrial regulators or 
servo-mechanisms to vary the current in an inductive 
load with rapid response to avoid hunting or to im- 
prove accuracy. A third method® which offers faster 
response for energizing and de-energizing inductive 
loads than those described above has proven to be very 
useful in a number of applications. This is the half- 
wave circuit with an optimum value of capacitance in 
parallel with the load. Fig. 5 shows such an arrange- 
ment with two tubes connected in inverse parallel for 
reversing control. The shunt capacitor serves a double 
purpose. It provides a means for continuous current 
in the load with half-wave rectification and secondly, 
it provides at the desired time a forcing voltage to vary 
the load current as required. 

Unless prevented from doing so by delayed firing of 
the thyratron, the capacitor will be charged on each 
cycle almost up to the peak of the a-c line voltage, or 
higher if there is inductance in the supply circuit. This 
voltage is then available during the half cycle when 
the tubes are not connected to support load current. 
Upon initiation of a decrease signal or a reverse signal, 
the stored energy of the load inductance is transferred 
to stored energy in the capacitor. Since the stored 
energy in the inductance at full-load current is larger 
than that which is stored in the capacitor in any one 
cycle of the line voltage, the capacitor overcharges 
with reversed polarity to absorb this energy. The over- 
voltage is then available to force the decrease or the 
build-up of reversed current in the load. Fig. 6 shows 
for various values of load current the relationship of 
the ratio of load inductance over shunt capacitance, to 
the forcing voltage which occurs on a sudden revers- 
ing signal. It is assumed that all of the energy of the 
inductance is transferred to the capacitance. The I°R 
losses, the effect of ripple and the energy stored in the 
capacitor when reversal begins are neglected. If re- 
versal is not required, a diode connected in series with 
the load, as shown in Fig. 7, will act as a check valve 
allowing load current to flow in one direction anly. 

As the power requirements of large electrical equip- 
ment increase, the inherent natural time constant tends 
to become long. Therefore, various means of reducing 
the response time of loads, such as fields of large motor 
generators, solenoids, magnetic clutches and electro- 
magnets, are steadily becoming more important. Ap- 
proximate comparative response times of the three 
methods described above are shown in the accompany- 
ing table in terms of the natural time constant of the 
load. (See table on facing page.) 


Capacitive Loads. Thyratron d-c power supplies are 
used for regulating capacitive loads, also with good re- 
sults. The peak anode current may be limited to the 
maximum tube rating by the addition of sufficient leak- 
age inductance in the anode transformers, or by means 
of a small series inductance in the supply. At very light 
loads, the capacitor carries the load for many cycles 
until it is discharged enough to allow another pulse of 


***Fast Response, High Current Thyratron Power Supplies for Inductive Leads,” 
James H. Burnett, AIEE Conference Paper presented at the winter convention, 
January 19-23, 1953, New York, N. Y. 
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FIG. 6—Graph shows maximum forcing voltages obtained for a half- 
wave thyratron supply circuit during current reversal. Load has an 











FIG. 7—Half-wave thyratron sup- 
ply circuit with a shunt capacitor 
for fast energizing and de-energiz- 
ing of inductive loads. 


inductance of L and a shunt capacitance of C. The [?R losses are 


assumed to be zero. 


anode current to pass. Thus, a crest rectifier may fire 
only at odd intervals. As load is increased, the number 
of discharges is increased until finally each anode is 
firing on each cycle. 

The result of including a smal! amount of inductance 
in the supply line or anode transformer is to lengthen 
the conduction period, and reduce the peak current. 
This method has two important advantages. The peak 
current through the tubes is limited without power 
loss and, also, improved regulation is obtained with a 
given filter capacitor. With fixed regulation, a smaller 
capacitor may be used with some increase in ripple. 

Fast-response, high-current thyratron d-c power sup- 
plies are operating as exciter regulators in Ward Leon- 
ard controls for loads which range from precise hosiery 
knitting machines to electric shovel drives of hundreds 
of horsepower. Thyratron circuits furnish excitation 
current for eddy current clutch and saturable reactor 
controls ranging from fractional sizes up to thousands 


RESPONSE TIME WITH INDUCTIVE LOADS 
Multiplier for Time Constant of Load 


Function Current change 


| D-C supply; switch 


| at 5% current 
| shunt capacitance” 


| version® 


Start Rise to 0.95 field 
load current 


ro ~—- Back rectifier, fired at 
ui | 45 deg steady state 
ro | Full wave with 

© | Half-wave with 


~ 
° 
ae 


Stop Drop to 0.05 full | 
load current 


w 
o 
id 
wo 
> 


Reverse Reaches 0.93 full | 6.0 5.5 2.5 0.5 
load in reverse 


* Fired at 45 deg as a rectifier, steady state, and 160 deg as an 
inverter. Switch at 5% current. 
> Full fired. L/C—5x10+. 
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of horsepower. For vacuum tube d-c plate voltage 
sources, gas thyratrons are widely used in most of the 
large electronic computers in business machines and 
for military use. Telephone and telegraph regulated 
d-c supplies, which require rapid response under 
severe transient load changes, utilize their unique 
characteristics. High-voltage railroad batteries are sup- 
plied with a continuous floating charge at an optimum 
rate from thyratron regulated d-c supplies. 


A-C Power Supplies. Other industrial applications call 
for sources of a-c power that will respond quickly to 
control signals and are suitable for high-current loads. 
Theatre lighting regulators, furnace temperature con- 
trols, electric welders and X-ray machines are num- 
bered among these. The thyratron circuit with a-c out- 
put is often the choice for such uses, too. 

By grid control, the simple circuit of Fig. 8 may be 
shut off completely or turned on to give a pulsating d-c 
output with an rms voltage of 71 per cent of the a-c 
supply, less tube voltage drop allowance. Because of 
the a-c form factor, the tube can pass an rms current 
of 157 per cent of its d-c rating without overload. Peak 
forward voltage is 1.41 times the a-c line voltage plus 
some allowance for higher-than-nominal line voltages. 
If a transformer is used, the magnetic circuit usually 
requires an air gap to prevent saturation by the d-c 
component of primary current. 

Fig. 9 shows the so called back-to-back connection. 
It shuts off completely, passes an a-c output current 
when wide open equal to 2.22 times the average d-c 
rating of each tube, and applies a peak forward voltage 
of 1.41 times the line voltage plus allowances. The 
maximum a-c output voltage is line voltage less tube 
drop. With an inductive load, the grids should restrain 
firing until after zero current on each half cycle. Other- 
wise, any slight unbalance has a cumulative saturating 
effect which may build up to a d-c short circuit on one 
tube, limited only by the d-c resistance of the load. 

As the grid firing is delayed, the a-c form factor 
changes, since the ratio of rms to d-c average value of 
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A-c supply 
voltage - voltage 
(shaded) 


Load 
voltage 
(shaded) 


Supply 
voltage 


FIG. 8—Simple circuit for supplying half-wave 
power to load. Load current is adjusted by changing 
the firing angle of the grid. 


FIG. 9—Regulated power supply circuit for a-c load. 
Output current can be varied between zero and full 


load by means of the grids. Tubes fire alternately. 





the anode currents increases. This is shown graphically 
in Fig. 10 and Fig. 11. Advantage of this increase in 
permissible rms current can be realized if the input 
voltage is correspondingly increased by the use of an 
auto-transformer or otherwise, and the range of grid 
control restricted as desired. 

In most modern gas thyratrons, the maximum rated 
oscillograph peak current may be passed every cycle 
without damage to the cathode providing the other 
ratings are observed. Likewise, the thermal capacity of 


the anode is such that the product of the averaging 
time and the continuous average anode current rating 


may be used to obtain a safe ampere-second rating for 
intermittent duty. Therefore: 


a= FE 
t 
where I, = safe direct current 
T = averaging time 
I. = continuous anode current rating 
t = tube conduction time 


lu a different form, Fig. 12 shows typical intermit- 
tent-duty curves relating permissible a-c load current 
and duty cycle for several types of thyratron tubes 
when connected in inverse parallel. 


Servo Application. For the control or regulation of 
very high power loads, one winding of a standard 
transformer with a step-up ratio of a few turns may 
be connected in series with a load, and a thyratron con- 
nected directly across the control transformer second- 
ary. Such a scheme is embodied in the circuit of Fig. 
13, where reversing control of an a-c servo-motor is 
desired. When the tube is fired, the instantaneous volt- 
age across the transformer secondary is the tube volt- 
age drop. The voltage across the primary is the tube 
voltage drop divided by the transformer ratio. The 
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Grid retard, deg 


FIG. 10—Curves showing values of a-c and d-c output 
of a back-to-back thyratron circuit for various grid 
retard angles. Current values are decimal fractions 


of the peak current which is unity. 


60 90 
Grid retard, deg 


FIG. 11—Ratio of allowable a-c load current to the 
d-e rating of back-to-back thyratrons for various grid 
retard angles. The greater the angle, the higher is 
the a-ec current that can be passed. 





peak forward voltage is 1.41 times the transformer 
secondary voltage, plus allowances. As the tube cur- 
rent is flowing through the inductance of the trans- 
former winding when the a-c line voltage reverses, this 
current will not stop instantly because of the stored 
energy in the inductance. 

In typical power transformers, current will flow for 
a large part of the negative half-cycle if the tube is 
fired early in the positive half-cycle. Thus, for the 
greater part of the cycle, voltage across the transformer 
primary is less than the tube voltage drop of approxi- 
mately 10 volts. As a result of the small magnetizing 
current flowing in the primary of the control trans- 
former, this circuit does not shut off load current com- 
pletely when the tube is not conducting. However, it 
is a very efficient means of providing a stepless control 
of a-c load voltage from a few per cent of full load to 
full load. The range of control obtainable is indirectly 
proportional to the magnetizing current requirement 
of the control transformer used. 

It should be emphasized that the series transformer 
has a marked difference when compared with a satur- 
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FIG. 12—Curves showing the relation between per- 
missible a-c load current and duty eyele for several 
thyratron tubes when connected in inverse parallel. 


able reactor or with a magnetic amplifier, in that it 
responds practically instantaneously with the start of 
conduction through the thyratron. The output voltage 
is the line voltage, less tube drop divided by the trans- 
formation ratio N. When the tube is firing full on, the 
tube current is in the order of 0.9/N times the a-c cur- 
rent or less, depending on the control transformer de- 
sign. As the firing angle of the thyratron is delayed, 
both rms line current and d-c tube current decrease, 
but the ratio of rms line current to d-c average tube 
current increases. Thus, a gain in form factor, similar 
to that described for the inverse-parallel connected 
thvratrons, may also be utilized to obtain an increase 
in permissible rms current in the case of the series con- 
trol transformer with one thyratron connected across 
the secondary. 

Polyphase arangements for higher power are useful. 
In three-phase systems, the control transformers may 
be placed in the three lines, two of the three lines, or 
preferably inside the delta, to simplify the grid circuit. 
In the first two arrangements, the tube anode voltage 
will change abruptly in phase and magniture with the 
firing of other tubes. This difficulty may be minimized 
by careful grid circuit design, or can be avoided by 
connecting the control transformers inside the delta of 
the primaries of the three load transformers, as shown 
in Fig. 14. 

The kva possibilities with this scheme are surpris- 
ingly high, when advantage is taken of the full voltage 
rating of the tubes employed. For example, in a three- 
phase arrangement such as that of Fig. 14, three 
C16]/A, 18-amp thyratrons may be used to control 
an a-c load of 50 kva. 

Various sensing schemes for a-c feedback voltage 
are available where automatic regulation of the load is 
required. If the a-c output voltage is perfectly sinu- 
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FIG. 13 — In this cir- 
cuit, the thyratron is 
connected across the 
secondary of a_ trans- 
former. The transform. 
er primary winding is 
in series with the a-c 
load. Changing the fir- 
ing angle of the thyra- 
tron varies the load 
current. 


Delta-connected 
transformer 


39 supply 


FIG. 14 — Three-phase gas thyratron series control 


transformer circuit for high-power a-c loads. 





soidal, this may simply be crest rectified and compared 
with a low energy d-c reference voltage to adjust the 
grid firing angles to correct the output voltage as de- 
sired. Since the output wave form often may not be 
sinusoidal, the above method may then be correspond- 
ingly in error. An accurate sensing device is one which 
responds to the rms value of the a-c output voltage. 
For example, a bridge composed of two linear and two 
voltage-varying resistors may be useful. Another 
scheme uses the temperature-limited diode whose 
cathode offers a fast responding element sensitive to 
the rms voltage heating it. 

Where the load requirement is for high current at 
low d-c voltage, the series transformer arrangement 
with thyratrons connected across the secondaries of 
the control transformers is useful in polyphase arrange- 
ments. This circuit is used for varying the three-phase 
a-c voltages applied to the rectifier stepdown trans- 
formers, with response time of a fraction of a cycle. In 
such an arrangement, the d-c output voltage is ampli- 
fied and compared with a d-c reference voltage. Then, 
the difference is supplied as a grid control voltage for 
the thyratrons connected across the series transformers. 
The degree of regulation obtainable depends on the 
amount of practicable preamplification of the d-c feed- 
back signal. This type of control may be used for regu- 
lating unusually high voltage d-c loads with a basic 
arrangement similar to the above, except for the recti- 
fier transformer ratio and the resulting level of d-c 
output voltage. Oo 8 
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Improved 


Fluorocarbon-insulated 


Hookup Wire 


Summary of Signal Corps project setting up test 


methods and procurement specifications for polymonochloro- 


trifluoroethylene wire for wider-range services. 


M. Tenzer and J. Spergel 
Squier Signal Laboratory 
Signal Corps Engineering Laboratories 


INITIAL PRODUCTION MODELS of Signal Corps ve- 
hicular vibrator power supplies PP-109 and 112/GR 
(part of FM radio sets AN/GRC-3 through 8) em- 
ploying standard Type SRIR uncovered hookup wire 
in accordance with Specification JAN-C-76 had failed 
to meet the 500-hr life test under full-load conditions 
at an ambient temperature of 55 C. The failure of 
these sealed equipments occurred between the 600- 
volt terminals of the output power connector. This 
was caused by short circuits attributed to condensa- 
tion of volatile plasticizers from the vinyl insulation. 
Furthermore, contact with hot-spot temperatures of 
115 to 120 C on vibrators and power resistors also 
damaged the insulation. 

Although vinyl-insulated wire rated at 105 C was 
commercially available, it was not considered satis- 
factory since it exhibited some weight loss and did 
not provide an adequate factor of safety. Moreover, 
it lacked sufficient low-temperature flexibility. Com- 
plete evaluation of thin-wall hookup wire insulated 
with polymonochlorotrifluoroethylene*® was therefore 
undertaken for this application. (1)? 

This comparatively new high-temperature, high- 
molecular weight, unplasticized resin has excellent 
electrical and mechanical properties. These properties, 
however, were not retained after extrusion on wire 
since it became degraded as a result of high internal 
mechanical stresses and temperatures to which the 
material was exposed during the extrusion process. 





* Commercial sources of this polymer (referred to also as monochlorotrifluoro- 
ethylene) and the corresponding proprietary names are the Bakelite Company 
(Fluorothene) and the M. W. Kellogg Company (Kel-F). 

J Italic numerals in parentheses apply to cited references at end of article. 
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It was determined that the degradation (which is 
considered a depolymerization of the resin as evi- 
denced by a significant decrease in molecular weight ) 
could be reduced by the use of special extrusion 
techniques. 

These techniques involved a special design of the tip 
and die and precise control of temperature and time 
cycle. Resin degradation was observed in the presence 
of foreign particles; also as a result of contact with cer- 
tain types of metals used in the construction of the 
extruder. Degradation also occurred in the presence 
of copper at elevated temperatures. It was necessary 
therefore to apply a barrier layer between the cop- 
per conductor and the insulation, and to utilize ni- 
trided stainless and some special alloys for extruder 
parts. 

The useful life of any wire is dependent upon the 
flexibility of its insulation. With monochlorotrifluoro- 
ethylene the life is directly related to the brittleness 
of the insulation caused by progressive crystallization. 
While the initial degree of crystallinity is affected by 
the extrusion strains, the rate of crystallization is 
dependent upon the degree of molecular weight break- 
down resulting from the extrusion process and the 
time and temperature at which subsequent aging 
takes place. These problems were discussed in greate1 
detail in a Navy contract report by the Bakelite Com- 
pany (2) and during an Industry-Armed Service 
meeting in New York in May 1951. (3) 

A Signal Corps Engineering Laboratories test and 
evaluation program was thus undertaken to determine 
requirements and test procedures necessary for the 
immediate procurement of a satisfactory monochloro- 
trifluoroethylene-insulated hookup wire. Objectives of 
this program were (a) a quick inspection test to de- 
termine degradation of the material as a result of the 
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extrusion process, and (b) accelerated heat-aging 
tests to evaluate the electrical, physical and color sta- 
bility. The appended table provides a summary of 
the test results on typical samples of hook-up wire 
in various colors from 19 extrusion runs as submitted 
by several manufacturers. The following is a discus- 
sion of each of the test procedures and the results 
thereof: 


1. Molecular Weight. In view of the variation in 
degradation of the molecular weight of this polymer 
during the extrusion process, it was highly desirable 
to have a rapid and simple test method to control 
manufacturing extrusion techniques and to insure that 
the degree of degradation would still permit opera- 
tion of the finished wire at 135 C. Three tests were 
available for consideration. 

One was suggested by the Bakelite Company who 
used a parallel plate plastometer to measure the melt 
viscosity (in megapoises) of the resin removed from 
the wire. Although adequate, this test was considered 
too time-consuming and required a skilled technician 
and an expensive piece of test equipment. Bakelite 
subsequently offered the “flow index” as an alternate 
which measures the rate of flow of material forced 
through a calibrated orifice by a loaded plunger at 
a fixed elevated temperature. Although this test has 
good possibilities, it has not been evaluated by SCEL 
to date. 

The “NST” method (no strength temperature test), 
as developed by the W. W. Kellogg Company, is a 
quick and easily performed test utilizing inexpensive 
apparatus. This test measures the temperature at 
whice a molded notched specimen of material breaks 
under a given tensile load (psi) as the temperature 
is gradually increased from 210 C. It is also adaptable 
to tubes of insulation stripped from the wire. The 
following empirical relations were indicated by Kel- 
logg as a result of their extensive experience. 





NST Permissible 
(after extrusion) aging temperature 
300 C 190 C 
260 C 5c 
235 C 125-135 C 

930 CG 


no aging properties 





Results of the NST measurements performed at 
Squier Signal Laboratory, SCEL, do not necessarily 
predict performance of the finished wire when sub- 
jected to aging stability tests described below. Recent 
information indicates that the presence of strain (per 
cent shrinkage) has a definite effect on the perform- 
ance of the wire. This may account for the fact that 
some wires with NST values as low as 225 C have 
been able to perform satisfactorily up to 150 C, where- 
as higher values of NST do not indicate adequate 
performance. Furthermore, the introduction of pig- 
ment into the insulation may also account for some of 
the discrepancies in the results. These problems are 
currently being further investigated by SCEL. It 
should be noted, however, that from the data ob- 
tained, a minimum value of 230 C and/or 0.9 mega- 
poises melt viscosity indicate adequate performance 
after two weeks aging at 135 and 150 C. 
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2. Aging Stability. Accelerated tests of 48 hr, 168 hr 
(1 week) and 336 hr (2 weeks) at 185 C and 150 C 
were utilized to determine the effect of elevated 
temperatures on the embrittlement due to crystalliza- 
tion. A temperature cycle from room to elevated 
temperatures was also employed to explore the effects 
on the rate of crystallization as compared to static 
aging. Following these aging conditions, the wire 
was subjected to room-temperature bend about a 2 
x diameter mandrel and a low-temperature bend on a 
10 x diameter mandrel at —40 C after 4 hr at the 
same temperature. If no cracking occurred, the wires 
were then subjected to a wet dielectric strength test. 

Since, generally, all the samples retained sufficient 
flexibility to withstand the bend tests, these did not 
prove to be a sensitive measure of aging stability. 
The dielectric strength however was more sensitive 
to the aging conditions as evidenced by the deprecia- 
tion of its initial value by approximately two-thirds. 
This depreciation normally occurred in less than one 
week of aging. Although the decrease in dielectric 
strength was large, the value was still sufficient for 
use in hookup wire applications up to 600 volts rms. 

3. Heat Shock. This test was performed to detect 
the existence of residual strains in the insulation re- 
sulting from the extrusion process which might affect 
the performance of the wire at elevated temperature. 
The samples were subjected to 4 hr at 190 C after 
being wrapped around a 2 x diameter mandrel. It 
was later learned that strains could not be revealed 
by this type of test unless the temperatures exceeded 
212 C, the first order transition temperature. The 
test did point out, however, that this type of wire 
could be exposed to very high temperature at short 
periods of time while still retaining its operating 
characteristics. 

4. Dielectric Strength. As shown in the table of 
test results, the dielectric strength of a 25-ft length 
and that of short lengths wrapped around a 2 x diam- 
eter mandrel were quite high. The insulation resistance 
of a 25-ft specimen immersed in water under the same 
conditions used for dielectric-strength test was in 
excess of 50,000 megohms (greater than 1250 meg- 
ohms per 1000 ft). These electrical properties are 
considered excellent for thin-wall insulation. 

5. Low-Temperature Flexibility. A series of tests 
were performed at both —40 C and —55 C after 4, 
20 and 96 hr at the test temperatures and utilizing 5 
and 10 x diameter mandrels to determine the low- 
temperature limit. These tests were also performed 
after the aging conditions discussed under Aging 
Stability. Generally the unaged wire exhibited excel- 
lent low-temperature flexibility at conditions as severe 
as 20 hr at —55 C with a 10 x diameter mandrel. The 
samples aged at 150 C, however, were capable of 
consistently retaining their flexibility only after 4 
hr at —40 C when bent about a 10 x diameter mandrel. 

6. Miscellaneous. A secondary effort was directed 
toward a qualitative comparison with standard hook- 
up wire in regard to solvent abrasion, moisture and 
fungus resistance, flammability and solderability. Mon- 
ochlorotrifluoroethylene-insulated wire was found to 
be essentially self-extinguishing and exhibited no 
measurable distortion or shrinkage when subjected to 
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the flammability and solderability tests of JAN-C-76. 
This wire also exhibited no adverse effects due to 
exposure of such solvents as alcohol, gasoline, salt 
water, oil, ethylene, glycol, toluene, carbon tetrachlo- 
ride and acetone. The abrasion resistance was found 
comparable to that of nylon-jacketed vinyl as evalu- 
ated by General Electric Company. (4) Limited data 
available from Rensselaer Polytechnic Institute indi- 
cated that the insulation exhibited a relatively high 
surface resistance and was essentially fungistatic. (5) 
Since one of the problems encountered with viny]- 
insulated wire was a volatilization of plasticizers, 
weight loss tests were performed on polymonochloro- 
trifluoroethylene during two weeks’ aging at 150 C. 
No appreciable volatilization was found to take place 
since in all instances the weight loss was less than 
0.2 per cent. 

Monochlorotrifluoroethylene polymer is normally 
supplied as a clear, unpigmented material; it was 
therefore necessary to provide some means of color 
coding the wire. It was originally believed that pig- 
menting the wire would introduce contamination of 
the polymer; consequently an attempt was made to 
utilize extruded colored nylon or a wrap of colored 
rayon yarn underneath the clear insulation. Although 
the various constructions did not show any notice- 
able difference in the performance characteristics, the 
pigmented insulation exhibited superior color stability 
with temperature. Eventually, by suitable selection 
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2 Source: Signal Corps Technical Memorandum No. M-1488, 15 January 1953. 


© Cold bend and room-temperature bend data are average of three specimens 


and control, 14 colors (including clear) were made 
available in the pigmented insulation. 

The colored nylon, it should be noted, completel) 
deteriorated upon exposure to 150 C; and while the 
rayon wrap (yellow) retained its color identification, 
the silver-plated conductor discolored sufficiently to 
provide an unsatisfactory background. (Yellow rayon 
was the only available colored rayon able to with- 
stand the temperature range 135 C to 150 C.) 

It was further found that although silver provided 
an adequate barrier between the copper and_ the 
monochlorotrifluoroethylene during extrusion, the con- 
ductor became discolored during the aging conditions. 
An investigation of this phenomenon disclosed that 
due to the high atomic mobility and similar crystal 
structure of the copper and silver, copper migrated 
through the silver plating during the aging period. 
The copper could be removed and still leave the 
silver plating in good condition. Further investigation 
by commercial organizations led to the use of a 4- 
per cent silver by weight over the copper which 
reduced the migration of the copper. A simple chemi- 
cal test was developed at SCEL to check for any 
discontinuity of the silver coating in order to insure 
a thorough and uniform continuity of silver. 

As a result of this evaluation program Specification 
MIL-W-12349 (SigC) “Wire, Hookup, Monochloro- 
trifluoroethylene Insulated” was promulgated as a 
procurement document. It was concluded that this 
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Asterisk (*) indicates average of two specimens when one out of three cracked when bending. 


“F’'— Indicates that specimen cracked on bending. 
“G"— Indicates “greater than” 


type of wire was extremely useful in general-purpose 
applications where a high resistance to abrasion and 
solvents and also nonflammability are required. This 
wire is considered suitable for the following tempera- 
ture conditions: 

a. Short time (4 hr) for —55 C to +190 C max- 
imum hot spot temperature. 

b. Intermittent (250 hr) for —40 C to +150 C 
maximum hot spot temperature. 

c. Continuous for —40 C to +135 maximum 
hot spot temperature. 

This wire is further recommended for applications 
where volatilization of any plasticizers cannot be 
tolerated. 

It is believed that this wire can be improved to 
extend its continuous operating temperature to ap- 
proximately 175 C through a development of improved 
techniques in applying the insulation to the con- 
ductor. Other problems of interest to SCEL are as 
follows: 

a. The improvement of dielectric strength sta- 
bility with respect to temperature. 

b. The determination of an optimum barrier of 
coating between the copper conductor and 
insulation. 

c. The development of a method of color coding 
the insulation material such as spiral stripes, 
printing or stamping. 

d. The establishment of a simple inspection test 
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which can be reliably correlated to perform- 
ance of the wire. 
e. The determination of more precise tempera- 
ture ratings based on long time tests. 
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TODAY’S DESIGN 





Louis Ollivier, Project Engineer 
D. J. Tricebock, Electronics Engineer 
Research Department, Fischer & Porter Co. 


Precise 
Pressure 


New industrial master 
instrument indicates 

pressures to | part in 
10,000 by combining 


three elements: 


e Low hysteresis 


capsule with a one- 


piece elastic linkage. 


e High-gain servo 
amplifier with reactance 


bridge transducer. 


e Continuous film 
scale 50 ft long driven 


by a servo motor. 


Measurement 


IN THE INTEREST Of broadening our line of products 
the Research Department at Fischer & Porter has had 
the responsibility for developing new instruments 
adaptable to existing plant facilities but not directly 
competitive with existing products of other companies. 
In the course of studying possible opportunities for 
such developments, a new design of pressure cell was 
offered to us in which hysteresis, drift and tempera- 
ture error were markedly reduced by using an age- 
hardening material with zero thermoelastic coefficient. 

Initial tests on this capsule design showed excep- 
tionally good performance but with a limited range 
of travel. The immediate problem, therefore, was to 
devise a high-ratio system of mechanical magnifica- 
tion with stability and hysteresis equalling the per- 
formance of the capsule. This was finally accom- 
plished in the Press-I-Cell, Fig. 1, by the use of a 
high-gain servo system working from an error signal 
produced by a reactance bridge, and driving a scale 
600 in. long past a fixed index line. 

Goals set up to guide the development of this new 
instrument were: 


Reproducibility 

Sensitivity 

Readability 

Temperature effect for 50 F change 


1 part in 7,000 
1 part in 10,000 
1 part in 20,000 
1 part in 1,000 
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Other requirements involved such elements as 
human engineering considerations which dictated the 
use of a fixed hairline with a moving scale. To match 
other instruments with which it might be used the 
new design should be housed in a cylindrical case 
fitting in a panel hole 5 in. OD. While no specific 
limitations were placed on length and weight it was 
desirable to keep both to a minimum. Instrument and 
any associated amplifier must be portable, sturdy and 
readily interconnected with flexible cable. 


Major problems faced in meeting these require- 
ments were three: 

1. Design of capsule, mounting and lever system in 
which hysteresis, friction and backlash errors together 
would not exceed 1 part in 10,000 of full scale de- 
flection. 


2. Development of a servo system placing no load 
and the measuring element and sensitive to 1 part in 
15,000 of full scale deflection. 

3. Scale long enough to take full advantage of the 
high sensitivity of the capsule. Based on 1%, in. as 


the minimum readable increment, a readability of 1 
part in 20,000 would require a scale about 50 ft long. 


A number of other problems of lesser importance 
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FIG. 1—With a film scale 600 in. long, the new Press-I-Cell responds to differences as small as 1 part 
in 10,000 of full scale range; film scale is driven past a fixed reference line by a servo system working 
- from an inductance bridge without placing any load on the pressure element. 


were also faced. Because of the high sensitivity special 
attention had to be given to designing structural ele- 
ments that would be free of error introduced by 
thermal expansion or temperature differential. Speed 
of response of the servo system had to be high enough 
to follow pressure changes as rapid as full scale deflec- 
tion in 90 sec, yet avoid hunting. 


Capsule Design. Temperature errors of many differ- 
ent kinds and from many sources pose serious prob- 
lems in precise pressure-sensitive systems. One of the 
most troublesome is the effect of temperature on the 
elastic modulus of usual capsule materials. The de- 
velopment of an age-hardening nickel base alloy 
“Ni-Span C” with a thermo-elastic coefficient con- 
trollable over a narrow range of either side of zero 
offered promise if hysteresis and drift could be 
brought under control through design and processing. 

Several factors contributed to a successful answer. 
First, was a design in which deflection stresses were 
reduced at the joint between the two diaphragm sec- 
tions. This was accomplished by using the section 
shown in Fig. 2 with a deep draw making the shoul- 
ders nearly perpendicular to the flange. Then, a 
method was developed to weld the two sections to- 
gether instead of using solder. A heat treating pro- 
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cedure based on performance tests of sample dia- 
phragms was then established to bring the thermo- 
elastic coefficient to zero. Forming stresses were first 
relieved by heating at 750 F, and then the parts were 
precipitation hardened to maximum physical prop- 
erties by heating to 1250 F. Final result was a capsule 
with hysteresis of less than 1 part of 5,000 of the 
working deflection, and a sensitivity better than 1 
part in 20,000. 

Optimum design for maximum deflection with 
minimum hysteresis was found to be obtained with 
four capsules in two pairs, giving a deflection of 0.300 
in. for full range. Also, when the two sets of capsules 
are positioned symmetrically on a common axis, ther- 
mal expansion effects in the mounting, capsules and 
indicator system tend to cancel out. 

Maximum possible mechanical magnification of the 
(.300-in. displacement was desirable before applying 
other means to reach the desired final scale deflection 
of 50 ft. But it was essential to eliminate all lost 
motion, friction, and non-linearity. After trying out 
several methods the most satisfactory one converted 
linear capsule deflection into angular pointer motion 
using an elastic support rather than pivoted linkages. 
The flexure element seen in Fig. 2 is formed from 
Ni-Span C also, and heat treated for minimum hys- 
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FIG. 3—Inductance bridge is used to provide the 
error signal for the servo system. Capsule pointer 
carries two small cores, one at each end, which 
enter coils mounted on a cradle positioned by 
a servo motor. 
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FIG.2—Heart of the new in- 
strument is this highly sen 
sitive hysteresis-free welded 
capsule assembly made from 






precipitation hardening 
spring material with a zero 
thermoelastic coefficient. 
One-piece elastic linkage con- 
verts linear capsule deflection 
to rotary motion. 


teresis and zero thermoelastic coefficient. The pointer 
is firmly attached to the central section of the one- 
piece spring member. By careful design of the flexing 
portions of this part, scale linearity was brought within 
1 per cent for a traverse of 45 deg. This gave a 
mechanical magnification of about 6:1 without hys- 
teresis, backlash or temperature error, and with a 
structure inherently balanced and little affected by 
acceleration. 


Servo System. Remaining problem in the indicating 
system was to magnify the pointer travel of about 
134 in. to 600 in. in order to meet the readability re- 
quirement, and to accomplish this magnification with- 
out introducing undesirable hysteresis or any loss in 
sensitivity or reproducibility. The magnification sys- 
tem was required to repeat to 1 part in 10,000. Sen- 
sitivity was, therefore the primary consideration, and 
called for a sensing means responding positively to 
pointer displacements of the order of 0.0001 in., yet 
fast enough in response to give full scale travel in no 
more than 90 sec. 

Sensing means selected after evaluating a variety 
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FIG. 4—Circuit diagram for the servo amplifier; 
phase shift network provides the directional sense. 


of types was an impedance bridge with a pair of coils 
mounted on a cradle and the pointer carrying an 
armature for each coil. Coils are connected, Fig. 3, 
so the relative movement of the pointer unbalances 
the bridge producing an error signal which is am- 
plified to drive a servo motor. When the pointer dis- 
places the armatures, the coil cradle moves in the 
direction to restore balance in the bridge. 

Major problem faced in developing this sensing 
means was a requirement that it had to introduce 
no limitations in performance over the mechanical 
portion of the indicating system. Three different types 
of sensing means were investigated, a two-coil system 
with variable air gap, a differential transformer and 
a four-arm reactance bridge. The first type exhibited 
erratic performance as a result of magnetic attrac- 
tion between the coils when the air gap became small. 
Both the differential transformer and the reactance 
bridge showed equal promise, but the wiring re- 
quired for the bridge scheme was less involved which 
became the deciding factor. 

The requirement for electrical stability over wide 
temperature ranges proved difficult to meet. For the 
accuracy required of the balancing system it had to 
repeat to 1 part in 15,000. For a fixed temperature, 
external balancing adjustments could be employed; 
but when the temperature changed or when the coils 
were at different temperatures this method of com- 
pensation was not acceptable. It became necessary to 
design temperature compensation into each coil wind- 
ing; coil leads were adjusted in length to give the 
desired coil resistance, and the coils connected in the 
bridge so that temperature changes in the two coils 
in each housing cancelled each other. 

Amplifier circuit for the servo system, Fig. 4, is 
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FIG. 5—To avoid loss of control with 
sudden large displacement, cradle 
movement is restricted in one direc- 


tion and zero is offset a small amount. 


adapted from a current design and produces a volt- 
age gain of more than 2 x 10® from amplifier input to 
grid of power output tube. A typical curve of output 
voltage vs pointer displacement is shown in Fig. 5 
for a balanced reactance bridge with the pointer arma- 
ture free to move without restraint. If all out-of-phase 
components, such as caused by lack of symmetry in 
resistance values, are balanced out and all harmonics 
are suppressed, the output voltage will go through 
true zero when the inductive reactances are balanced. 
The slope of the curve as it goes through zero depends 
on the design of the coils and armatures and is the 
factor that determines the resolution sensitivity of the 
system. Required amplifier voltage gain is determined 
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by the voltage output for a displacement of half the 
allowable “dead spot” distance. 

When the armature is displaced a large distance 
compared to the length of the coils, the voltage goes 
to zero which would lead to failure of the system in 
the event of a sudden large pointer displacement tak- 
ing place faster than the system could respond. This 
condition is eliminated by introducing an artificial 
unbalance signal, as shown below in Fig. 5, which 
displaces the curve vertically. This is accomplished 
by introducing a bit of magnetic material off center 
in one pair of coils or by deliberately winding the 
coils so they do not have identical inductance. 

This modification produces three results: For one 
direction of displacement the voltage does not go to 
zero with large movement but remains at a constant 
value; for the other direction of displacement there is 
an additional point X; beyond which the system be- 
comes unstable; zero output occurs at displacement 
X, rather than at zero displacement. 

The first result provides a proper correcting error 
signal no matter how far the armature is displaced. 
The second result is undesirable but is prevented from 
occurring by a mechanical stop which prevents dis- 
placement beyond X,. The third result causes a zero 
shift which is removed when zero is set on the 
instrument. 

A two-phase induction servo-motor is used to re- 
turn the system to balance. For this motor to produce 
normal torque it is necessary that the currents in the 
two windings be approximately 90 deg out-of-phase 
with each other. One of them is energized from the 
line and therefore has the phase of its current deter- 
mined. The other winding is energized from the am- 
plifier and consequently an adjustment must be pro- 
vided to make certain that the proper phase rela- 
tionship is obtained, regardless of necessary maunfac- 
turing tolerances within the components of the am- 
plifier. This phase adjustment is located at the input 
to the first stage of voltage amplification where a 
balanced, high impedance signal circuit permits the 
use of a phase-shifting reactance of practical size. 


R-F Feedback Reduces Oscillation 

In an amplifier with a voltage gain of several million 
as this one has, there is always the possibility that it 
will oscillate at some relatively high frequency. Such 
oscillations may be avoided by very careful arrange- 
ment of components and suitable shielding. Such 
methods are usually quite critical and indeterminate, 
requiring individual treatment of each amplifier. To 
avoid this, a “brute force” method has been emp!oved 
in this amplifier with a high-frequency feedback ca- 
pacitor connected from the plate of the third voltage 
amplifier back to the cathode of the preceding stage. 
Thus the high-frequency gain is reduced to a very 
low value while the gain at 60 cycles is not appreci- 
ably affected. 

Hunting of the servo system never appeared as a 
problem in this equipment, primarily because there 
was no requirement for high-speed response, 90 sec 
for full scale travel being considered adequate. Thus 
the mechanical damping of the system itself was ade- 
quate for our anti-hunt requirements so long as the 
gain of the amplifier was not adjusted to be excessive. 
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A printed circuit terminal board, as shown in Fig. 6, 
is used to mount all the small resistors and capacitors 
used in the amplifier. The board is made by using 
1, ,-in. thick phenolic sheet with a layer of 0.0027 in. 
copper foil laminated to it. A suitable resistant mate- 
rial is applied to the copper in the desired pattern and 
the unprotected copper is removed in an etching 
solution. 

Eyelets are applied to the board at all points where 
solder joints are to be made, components and connect- 
ing leads are assembled in place and the whole is 
soldered by lowering it to the surface of molten solder. 
The process is completed by dipping the soldered side 
of the board into molten wax to provide protection 
against moisture. 

This particular type of printed circuit was chosen 
in preference to other types for several reasons. Our 
production quantities are modest hence it is necessary 
that tooling costs be inexpensive. This method is not 
a radical departure from conventional practices in 
which wired circuits are used and the ultimate user 
can easily see the purpose and functioning of the 
etched board. This tends to eliminate objections that 
might arise as a result of conservatism of instrument 
users which sometimes results in a reluctance to adopt 
anything revolutionary. 

The eyelets are used at all soldered connections 
because there is a definite possibility that components 
in the amplifier may have to be changed in the field, 
and it has been found that removing and replacing 
components soldered directly to the foil laminations 
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without the eyelets frequently caused the copper to 
separate from the phenolic. 

Remaining problem was to find an acceptable way 
to put a scale 50 ft long inside a case 5 in. diam. 
Some work had already been done on the use of a 
scale printed on film and driven by a sprocket past a 
fixed index, but it appeared impossible to get the pay- 
off and take-up reels, sprocket drive and drive motor 
into the case. It was finally achieved, as evidenced by 
Fig. 7, by placing the two reels side by side to the 
rear of the pressure element, and at an angle which 
aligned each reel with the window. The drive motor 
is mounted on the base of the instrument and drives 
the lead screw by means of a long shaft mounted on 
ball bearings at the front flange and the base. The 
long shaft drives the lead screw through a set of 
helical gears. The lead screw in turn drives the film 
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FIG. 6—Compact servo amplifier drives a 2-phase reversing motor and provides a gain of over 2 million; careful r-f 
shielding avoids oscillation. Space is saved by the use of a printed circuit panel on which most of the components are 
mounted. Printed circuit is formed on one side of a phenolic plate by a photo-etch method; all connections are made 
by dip soldering after manually attaching the components. 
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FIG. 7 — Servo motor at rear 
through a long drive shaft and 
helical gears rotates a worm shaft 
that positions the cradle which car- 
ries the inductance coils. Worm 
shaft drives the film = sprocket 
through a friction clutch and spur 


gearing. 


sprocket through a friction clutch and a set of fine- 
pitch spur gears. 

After careful layout work indicated that a satisfac- 
tory design was possible within the space limitations, 
a model shown in Fig. 8 was constructed. This gave an 
opportunity to evaluate performance factors as well 
as space problems, and to evaluate thermal errors. 
Then, the final design was developed. 

In order to provide the one-way restraint required 
to keep the error signal in phase the cradle is spring 
loaded against the nut, as shown in Fig. 9, which also 
eliminates any possibility of endplay at this point. 
Spring force is light enough to place no excessive load 
on the capsule and pointer if the pressure should 
change faster than the cradle can be moved. 

To eliminate other possible sources of endplay or 
blacklash, the cradle is mounted on precision ball 
bearings. The lead screw nut is lapped to the screw 
and is long enough to give 30 threads in contact con- 
tinuously. Lengtn of the film scale between the driv- 
ing sprocket and index is less than 2 in. to avoid any 
error from film expansion. Film tension is constant and 
internal to the film reel system, inducing no reaction 
on the frame. 

Film capacity provided by this system is the full 
600 in. of scale length required. Overall performance 
of the completed design is equal to or better than 
initial requirements. Repeatability of the follow-up 
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system is consistently better than 1 part in 10,000; 
readability at normal viewing distance for a panel 
mounted instrument is better than 1 part in 10,000; 
and the instrument responds consisently to incre- 
ments less than 1 part in 20,000. In terms of its use 
as an altimeter, a positive indication of change is 
given for a difference in elevation of less than 1 ft; 
as a liquid level gage, it responds to differences of 
less than 145 in. of water on a range of 400 in. By 
using sealed capsules the instrument becomes an ab- 
solute pressure gage; by sealing the case, it measures 
differential pressures. 

Because of the high accuracy, long scale length and 
compactness, this instrument offers some important 
advantages over water or mercury U-tubes for static 
or differential pressure measurements. It is sturdier 
and more stable than most industrial pressure instru- 
ments. Changing ambient temperatures do not cause 
errors found in a U-tube, and the fixed reference line 
and moving scale eliminates the need for a ladder re- 
quired in reading a 600-in. manometer. 

When extreme accuracy is not required the 600-in. 
scale length provides sufficient range for this one in- 
strument to replace a number of separate instruments 
or manometers with overlapping ranges. For use as a 
standard, the accuracy is sufficient for bench calibra- 
tion of altimeters, pressure transducers and other in- 
dustrial and air craft instruments. OO! 
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FIG. 8 — This experimental 
model established the possibil- 
ity of compacting the film reel, 
drive and transport system to 
fit inside the 5 in. diam case 
Final design at the top of the 
page shows the first produc- 
tion model, with the film scale 
paying off in line with the 
index window. 


FIG. 9—Cradle is spring loaded against 
the nut on the lead screw. Film tension 
is obtained without reaction on the fra-ne 
by a torsion spring link between the 
two reels. 
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Measuring the Effectiveness of 


Shielding Material 


A Navy-developed sampling technique produces an effective method for 


evaluating a wide range of materials for high- and low-impedance service, for 


sheet, wire mesh, conductive coatings or sprayed metal. 


Charles DeVore 


Naval Research Laboratory 


A SIMPLE TECHNIQUE has been developed at the Naval 
Research Laboratory for measuring the shielding ef- 
fectiveness against both high- and low-impedance 
electromagnetic fields of any desired material, includ- 
ing such nonhomogeneous constructions as wire mesh 
and conducting coatings. Small samples are sufficient. 
These are inserted between two shield cans contain- 
ing small transmitting and receiving elements (loop or 
rod antennas) and the attenuation is determined by 
a ratio of the energies that reach the receiving element 
with and without the inserted sample. (See Figs. 
1 and 2.) 

The measured values obtained by this method com- 
pare favorably with those predicted by calculation. 
Frequencies ranging from 15 kc to 100 mc were used; 
practical consideration limited the measurable at- 
tenuation range in the laboratory to approximately 
110 decibels, equipment sensitivities being a major 
factor. Tre NRL scientists believe that a waveguide 
technique can be used to extend shielding measure- 
ments with this method into vhf and uhf ranges. 

Although greater attention has been paid in recent 
years to evaluation of the shielding effectiveness of a 
given type of enclosures, there is still no standardized 
or even generally agreed upon method for measuring 
the attenuation of an enclosure such as a shielded 
room. Since numerous types of conducting materials 
are considered useful for construction of shielded 
enclosures, a method of making relative measure- 
ments of their shielding effectiveness would be of 
advantage. In this way, their relative merits as shield- 
ing materials could then be evaluated without the 
necessity for building a complete shielded enclosure 
and subsequently subjecting it to elaborate tests. Be- 
cause of other sources of leakage, however, a com- 
pleted room should be tested for overall efficiency. 
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NRL scientists have recently suggested a simple 
method for measuring complete enclosures, a method 
which, in their opinions, has several advantages tor 
standardization purposes. (1)* 

A method commonly used to calibrate field-strength 
measuring equipment employs two loops separated a 
small distance, usually not over several feet, with the 
planes of the loops parallel to each other. One loop 
is connected to a signal generator and the other loop 
(usually a component part of the field-strength equip- 
ment) is connected to the field-strength meter. After 
the current in the transmitting loop, the diameters of 
the two loops, and the distance of separation are 
determined, the field that the receiving loop should 
measure can be calculated. 

If a large sheet of conducting material is placed 
parallel to the planes of the two loops and midway 
between them, the field measured by the field-strength 
meter will be reduced by an amount dependent on 
the shielding effectiveness of the material, assuming 
that the energy which couples between the loops 
around the edges of the sheet is negligibly small. In 
practice, the NRL men found, this fringing effect 
cannot be neglected, even when rather large sheets 
of material are used; it was therefore necessary to en- 
close the space around the loops and the sample 
with a material having a high value of attenuation, 
such as 4¢-in. gage copper. 

Energy was supplied to the transmitting loop from 
a power signal generator capable of supplying r-f 
currents slightly higher than one ampere. Radio Test 
Sets AN/URM-6 and AN/PRM-1 were used as re- 
ceivers. 

The procedure in making a measurement is simple. 
The cans with their loops are placed face to face and 
separated by a dielectric spacer which has negligible 
attenuation. It has the same thickness as the shielding 
material to be measured. The distance between the 


*TItalic numerals in parentheses apply to cited references at end of article. 
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FIG. 1—Shielding effectiveness of many materials, including wire mesh and conductive coatings, can be 
measured with the equipment shown above. It is adaptable for small samples. FIG. 2 (Top)—Test samples 
are placed in shield cans containing loop antennas. Rod antennas are used for high-impedance measure- 
ments. (All illustrations, Naval Research Laboratory, official U. S. Navy photographs.) 


loops with and without the sample is the same. This 
is important, since the energy coupled between two 
loops at close spacings varies inversely as the cube of 
the distance between them. Current in the transmit- 
ting loop is adjusted to its maximum value; then, 
after tuning the receiver to the signal, the attenuator 
is set for maximum attenuation. Receiver gain is then 
set to give a convenient voltage reading on the out- 
put-meter scale. The shielding specimen is then placed 
between the loop cans, and the attenuator on the 
receiver is adjusted until a convenient reading can 
be obtained. The current in the transmitting loop and 
the receiver gain control have been kept constant 
during this procedure. If the initial meter reading is 
E, and the reading with the sample in place is Es, 
the attenuation in decibels is given by: 

E, 
9) ioe ~~. 


E.. 


Attenuation 
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Since the attenuator and meter scales on the 
AN/URM-6 and AN/PRM-1 are calibrated in deci- 
bels, it is convenient to record both readings in 
decibels; the attenuation of the sample is simply the 
difference between the two readings. 

In attenuation measurements on materials used as 
shields against high-impedance fields, the loop in each 
can was replaced by an electric probe consisting of a 
7-in. length of No. 12 tinned wire. The procedure 
is similar to that employed in the two-loop method, 
except that the voltage applied between the trans- 
mitting probe and the shield can was kept constant 
during a measurement. The attenuation is calculated 
as the ratio of the voltages measured on the receiver 
connected to the pickup probe, without and with the 
sample in place between the probes. 

Both homogeneous and nonhomogeneous materials 
were tested with this method. (See Table I for test 
data at 85 ke.) At frequencies above several hundred 
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TABLE | — ATTENUATION OF VARIOUS 
MATERIALS MEASURED AT 85 KCe 


Attenuation, 
Magnetic, 
db 


Material 


Vo-in. Copperclad steel (both sides coated) 

¥%-in. Copperclad steel (one side coated) 

Ye-in. Copper 

Ye-in. Aluminum 

Yo-in. Copper 

Vo-in. Brass 

Sisalkraft? (average thickness of copper is 4.5 mils) 

Copper screen (22 strands per in.) 

Bronze screen (16 strands per in.) 
alvanized iron wire mesh (4 strands per in.) 

Two coats of conducting silver paint (DuPont No. 
19961) 

Three coats of Aquadag? (colloidal graphite) 

Coated glass 


* Source: All tables are from Naval Research Laboratory. 
» Trade name. 


kilocycles, the attenuation of most sheet metal of 
commonly used thicknesses could not be measured, 
since the attenuation values became higher (120 db 
at some frequencies) than the sensitivity of the 
equipment. Mesh materials, on the other hand, tend 
to have an attenuation value which increases some- 
what more slowly with frequency; at very high fre- 
quencies it may level off or even show a decrease 
with increasing frequency. 

At low radio frequencies, ferromagnetic materials, 
because of their high permeability, are generally con- 
sidered to have better shielding properties than cop- 
per; the measurements confirmed this. Attenuation 
characteristics for a double shield of copper (“Sisal- 
kraft”—trade name) as compared with a single shield 
were obtained and substantiated the superiority of a 
double shield. Similar measurements, comparing sin- 
gle and double shields, were made on the copper 
screening used in the “Ace” (trade name) shielded 
rooms, with similar results. 

A type of process receiving some consideration for 
shielding applications is that which utilizes a sprayed 
metal coating—a technique which enables the con- 
version of certain existing laboratory spaces into 
shielded rooms. The process consists essentially ot 
atomizing metal wire in a blowtorch flame and blow- 
ing the molten droplets onto the surface being coated. 
The droplets solidify almost immediately, thus form- 
ing a coating which can be built up to almost any 
thickness. 

Fiberboard samples were coated with various avail- 
able metals to a nominal thickness of 10 mils. While 
the attenuation values for the coatings were not as 
high as for 4.5-mil Sisalkraft, they compared favor- 
ably with the Ace copper screen. The very low at- 
tenuation value of the steel sample at the lower fre- 
quencies was surprising until it was realized that the 
electric and magnetic properties of a sprayed metal 
coating may differ radically from those of ordinary 
rolled sheet of the same metal. (See Fig. 3.) 

Conducting coatings such as a special silver paint 
(Du Pont No. 19961), colloidal graphite (Aquadag ), 
and coated glass (Nesa) were measured to see if they 
would have any usefu! attenuation to a highly mag- 
netic source of radiation. The results at three fre- 
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TABLE If — MEASURED ATTENUATION 
OFFERED BY SEVERAL COATING 
MATERIALS TO A LOW-IMPEDANCE 

ELECTROMAGNETIC FIELD 


Attenuation, db 


F - 

ee Conduct- | Colloidal | Silver 

ing glass | graphite | paint 
85 ke 0 0 | 0 
1 mc 0 0 | g 
25 mc 0 3 | 10 


TABLE I11 — COMPUTED AND MEASURED 
SHIELDING LOSSES FOR COPPER 


ted losses, db 
Compute osses or 


S* losses, 
R |(A+R) 


| 23 | 
24.5 | 
30 | 
32.5 
40.5 | 


23 

24.5 

30 | 
32.5 | : 
/ 1000 100 | 40.5 : 


15 23.7 | 23 
Ye-in. Copper 22.5 31.2 | 24.5 
(63) 85 61.5 | 30 
150 75.5 | 32.5 : 
1000 210 40.5 | 250.5 | 


* Attenuation higher than the sensitivity of the measuring equipment. 


*$ represents the total reduction in energy of the electromagnetic field; A, 
the attenuation loss; and R, the total reflection loss. 


Type of material | Fre- 
and measured | quency, 
thickness, mils | c A 


15 PF 

Sisalkraft 22.5 2. 
(4.5) 85 4. 
150 5. 

1000 5 
Zs 

5 

9. 

5; 


15 

Veo-in. Copper 22.5 
(30) 85 
150 


quencies—85 ke, 1 mc, and 25 mc—showed that silver 
paint is the only one of the coatings that shows any 
appreciable attenuation to a highly magnetic field, and 
even the latter is ineffective until the vhf range of 
frequencies is approached. (See Table II.) 

Other types of metal paints (such as aluminum, 
copper and bronze) are ruled out for possible shield- 
ing applications, since all these paints form non- 
conducting coatings on drying. The reason for this is 
that the metal particles are insulated from each other 
by a film of the binder material. 

All homogeneous materials, including sprayed metal 
coatings, had attenuation values too high to be meas- 
ured when the electric probes were used in the 
measuring apparatus. At all frequencies between 15 
ke and 45 mc the attenuation values were estimated 
to be somewhat greater than 100 db. The samples 
which did not have extremely large attenuations 
against high-impedance fields included all mesh mate- 
rials and those coated materials having relatively high 
resistivities. 

The results (Fig. 4) show that conducting glass has 
enough attenuation to be of some value as an electric 
shield at frequencies below tthe vhf region. Graphite, 
of course, already has applications in the construction 
of cathode-ray tubes, and is a fair electric shield. 
The mesh materials show almost a constant value of 
attenuation over the entire frequency range of 15 ke 
to 45 mc. These materials have a surprisingly small 
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FIG. 3 
sprayed metal coatings for 
shielding 


Effectiveness of 





purposes was 
also evaluated with the 
equipment and _ technique 


Attenuation, db 
o 
ro) 


shown in Figs. | and 2. 


BS 
oOo 


(Numbers in parentheses 
indicate whether one or 
two sides of sample were 


coated. ) 


FIG. 4 — Attenuation 
eurves for materials used 
as shields against high-im- 
pedance fields show con- 
ducting glass to be of some 
value as an electric shield 
at intermediate and_ low 
frequencies. 


attenuation against high-impedance fields; at some 
frequencies the values are not much higher than thos 
obtained for low-impedance fields. 

To compare the attenuation values ob'a‘ned by this 
method with calculated values, the following equa- 
tion was used: $ A + R, in which S, the total re- 
duction in energy of an electromagnetic field in pass- 
ing through a conducting shield, is divided into two 
parts: the attenuation loss A which the electromag- 
netic wave experiences in traveling through the body 
of the shield material, and the total reflection loss R 
occurring at each surface. It was assumed that A is 
sufficiently large (10 db or more) so that the effect of 
multiple reflections within the shield might be neg- 
lected. (See Table III.) 

Comparison of calculated values with measured 
values showed good agreement, except for 4.5-mil 
copper at the lower frequencies. The discrepancy 
there is explained by the fact that the shield is elec- 
trically thin at those frequencies, as indicated by the 
low values of attenuation loss A. 

With respect to limitations of this measurement 
method, apart from that of the upper frequency 
limits already mentioned, it was found that the rela- 
tive diameters of the two loops could be varied by 
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Copper screen 
* es 


MS im ARE 


Hardware mesh 


ime 
Frequency 


as much as 2:1 without appreciably affecting the 
results. Also it was found that no appreciable error 
in the measurements resulted from not having the 
loops coaxially spaced. At the lower frequencies, the 
number of turns on either the transmitting or re- 
ceiving loop could be increased for greater sensitivity. 

The measured attenuation values obtained by this 
method will vary with the spacing of the transmitting 
loops or rods from the shield sample. For any given 
element spacing, however, the measurements will 
always be correct in a relative sense between any 
shield materials being compared. A specified element 
spacing is, of course, desirable, if a standard method 
of making these measurements is to be adopted. 5 ! 
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Measurement 


In determining the performance of power equipment operated 


from non-sinusoidal sources such as electronic rectifiers. 


measurement of power factor with conventional instruments 


may give misleading indications. Characteristics of usual power factor 


instruments were discussed in Part I: concluding article presents a 


method of power factor analysis for non-sinusoidal waveform. 
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THE DEFINITION of “power factor” 
implies sinusoidal wave shape for both 
current and voltage. Conventional 
wattmeters, varmeters and power fac- 
tor meters indicate rms values within 
a given frequency range, and only for 
products of current and voltage hav- 
ing the same frequency. Harmonics 
present in only the current or voltage 
circuit and not in both produce no 
indication.* Such problems confronted 
in measuring non-sinusoidal power 
are illustrated in the example shown 
in Fig. 12, for two back-to-back con- 
nected thyratrons feeding a resistive 
load from a sinusoidal a-c source. 
This circuit will produce an alternat- 
ing current with a wave form made 
up of segments of the original sine 
wave. 

The following assumptions will aid 
in the analysis of this circuit: 
*See Part I of this article, “Power Factor Measure- 
ment,”’ appearing in the July 1953 issue of Evecrricat 
MANUFACTURING on page 122. 
t See also “‘Thyratron Power Supplies” 
starting on page 104. 
} Italic numerals in parentheses apply to references 


at end of article, a continuation of the references 
listed in Part I 


in this issue 
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1. Thyratrons have zero arc drop 

2. Power drawn by instruments is 

negligible 

Load is pure resistance 

4. Supply potential is 200 volts 
peak, 141.4 volts rms 

5. Grid control fires tubes at peak 
voltage 


oo 


Wave shapes of the supply voltage, 
current and voltage across the load 
are shown in the left column in Fig. 
13; in the right column the squares 
of the instantaneous values are shown. 
Since the curve of squared values is a 
varying quantity which the _instru- 
ment cannot follow, the pointer posi- 
tion is determined by the average 
value. Note that the rms value of the 
load voltage is 100 volts, which is 
greater than half the peak supplv 
voltage. 

Of the ten instruments shown in 
Fig. 12, the data in Fig. 13 shows 
indications for the following four: 

(1) 141.4 volts; (5) and (10) 

0.5 amp; (6) 100 volts. 
To evaluate the indications of the re- 
maining instruments it will be neces- 
sary to evaluate the harmonic content 
of the non-sinusoidal current and load 
voltage. 

Harmonic Analysis of Non-Sinu- 
soidal Wave. By means of Fourier 
analysis (6)¢ the wave shape of the 


current, Fig. 13 left, may be broken 
down into sinusoidal components of 
different amplitudes, frequencies and 
phase shifts, as done in Fig. 14, For 
this wave shape only odd harmonics 
are present. The fundamental, 3rd 
and 5th are shown at B, C and D, and 
their sum E bears some resemblance 
to the original wave A. If the re- 
mainder of the odd harmonics had 
been included, the sum would be 
identical to the original wave. The 
wave at F is the total harmonic con- 
tent excluding the fundamental. 


Input Power. Wave forms for the 
supply voltage, circuit current and 
product of instantaneous values of 
voltage and current are shown in Col. 
A of Fig. 15. Since the product ei is 
pulsating, the average value, com- 
puted at 50 watts, will be indicated 
on the input wattmeter (2) in Fig. 12. 

Col. B shows the product of the 
supply voltage and the fundamental 
component of the non-sinusoidal cur- 
rent, which also has an average value 
of 50 watts. Thus, the wattmeter in- 
dication is proportional to the fun- 
damental component of the 
sinusoidal current. 

Col. C shows the watt curve based 
on the in-phase component of the cur- 
rent fundamental. It has an average 
value of 50 watts but has no nega- 


non- 
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tive values. Thus the average value is 
equal to the rms value of the voltage 
multiplied by the rms value of the 
in-phase component of the current. 

Col. D shows graphically the prod- 
uct of the supply voltage and the 
quadrature component of the funda- 
mental of the current. Since this curve 
has no d-c component it will not reg- 
ister on the wattmeter. This is watt- 
less power in the same sense as in 
the resistive-inductive circuit  dis- 
cussed in the preceding article. The 
sum of the watt curves in Col. D 
and C equals the watt curve in Col. B. 

Col. E presents the product of the 
sinusoidal supply voltage and the har- 
monic components of the current. It 
has no d-c value and does not regis- 
ter on a wattmeter. The sum of the 
ei curves in Col. E, D and C or Col. 
E and B equals that of Col. A. 

Presence of negative volt-amperes 
in a circuit which is purely resistive 
leads to the concept of an equivalent 
circuit in which the series combina- 
tion of resistance and_ switching 
thyratrons is replaced by two _ par- 
alled impedances, as diagrammed in 
Fig. 16. The value can be computed 
as 336 ohms. The phase angle of 
32.5 deg (Fig. 15, Col. B) implies 
a resistive component of 248 ohms 
and a reactance of 180 ohms. The 
complex impedance Z is best de- 
scribed as the supply voltage divided 
by the total harmonic component of 
current. This equivalent circuit, in 
which the open-switch interval _ is 
eliminated, accounts for the continu- 
ous current of the individual har- 
monic components, 


Load Power. Waves of the load 
voltage, load current and the product 
of instantaneous values are shown 
in Fig. 17. The product is pulsating 
with an average value of 50 watts— 
the indication of the load wattmeter 
(7) in Fig. 12. In shape, magnitude 
and average value it is in agreement 
with the input power curve in Col. A 
of Fig. 15. 

Col. B shows the fundamental com- 
ponents of both the load voltage and 
load current. Both being across the 
same resistance, the components will 
be similar. Average value is 35.2 
watts showing that other factors be- 
side the fundamental components 
contribute to the wattmeter indica- 
tion. 

Col. C shows the product of the 
harmonic components, which are 
present in both voltage and current 
curves. The product of these har- 
monics produces a watt value with 
a d-c component. If there are no other 
product terms which contribute to 
average watts, the value should be 
50 — 35.2 or 14.8 watts. Remaining 
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Erms 
141 volts 
Sinusoidal 






Back-to-back 
4) connected ©) 
thyratron 





LOAD 





200 volts 





Supply -input side 


Load — output side 


FIG. 12—A power circuit with two back-to-back thyratrons feeding a 
resistive load from a sinusoidal source illustrates the problems faced in 
evaluating power factor. Current in this circuit is a wave form made up 
of segments of the original sine wave. In the discussion that follows, the 
indications of each of the instruments shown will be evaluated. 
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FIG. 13—Wave shapes for supply voltage, current and voltage across the 
load for the circuit of Fig. 12 with supply potential of 200 volts peak, 
and tubes fired at peak voltage. 


products epi, and eyip are shown in 
Col. D and E, and have no d-c 
values (7) because they are in effect 


component of the load voltage (54.58 
volts) multiplied by the rms value 
(0.273 amp) of the harmonic con- 


the product of sine wave shapes of 
different frequencies (fundamental 
and harmonic components have no 
common frequency). Since this prod- 
uct term has no negative values the 
average value of 14.8 watts is equal 
to the rms voltage of the harmonic 


tent of the load current. 

Col. F plots the Ri* values of the 
load circuit, representing the true 
watts expended in the load resistance 
by the current. The product curve 
has the same shape, magnitude and 
average value as the ei product 
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COLUMN A COLUMN B COLUMN C 
TOTAL VOLT-AMPERES FUNDAMENTAL VOLT-AMPERES FUNDAMENTAL POWER 
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FIG. 15—Graphieal analysis of input power. 
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FIG. 17 


| 
Graphical analysis of load power. | 
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COLUMN D COLUMN E 1.0 
FUNDAMENTAL QUADRATURE VOLT-AMPERES HARMONIC VOLT-AMPERES 


_-\ =Total current 





270 


0.6 ® - |p = Fundamental 
component 





-Sum of fundamental, third 
and fifth harmonic 
Components 





= Total harmonic content of 
total current 








FIG. 14—Harmoniec analysis of the 
non-sinusoidal current wave form. 
Total harmonic content is the sum of 
all odd harmonies. 
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FIG. 16—Equivalent circuit at B has 
the series resistance and_ thyratrons 





replaced by two parallel impedances. 
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FIG. 20—Graphical analysis of input power factor. 
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COLUMN D COLUMN £ curve in Col. A. This further confirms 
PHASE SHIFTED VOLTAGE TIMES IN-PHASE PHASE SHIFTED VOLTAGE TIMES HARMONIC i ; > ; r ater (7 
COMPONENT OF FUNDAMENTAL COMPONENT CCMPONENT OF CURRENT the fact that the load wattmeter (7) 
in Fig. 12 indicates the true value 
of 50 watts for this circuit. 


Summary of Wattmeter Indica- 
tions. A wattmeter in the supply side 
of the circuit, (2) in Fig. 12, re- 
sponds to the average of the product 
of sinusoidal voltage and the funda- 
mental-frequency component of the 
current. Product of the supply volt- 
age and harmonic-frequency current 
components is zero. Indicated value 
of watts therefore will be accurate 
even though the current is non-sinu- 











soidal. 
On the load side of the circuit, (7) 
“ ; in Fig. 12, a wattmeter “sees” a volt- 


Rms value 





age and current that are both non- 
sinusoidal. The product of fundamen- 
tal components will be indicated ac- 
curately, but the product of higher 
harmonics of voltage and current adds 
to the indication. However, the in- 
strument is calibrated for the funda- 
mental frequency and at higher fre- 
quencies some error may be expected. 
The error may become appreciable 
for late firing when the current has 
little fundamental component and ap- 
preciable harmonic content. 

In an actual application, arc drop 
(assumed in the beginning as zero) 
will decrease the reading of the load 
wattmeter. Therefore, to measure 
watt dissipation of the load the watt- 
meter should be placed on the load 
COLUMN D COLUMN E side of the thyratrons. Also, voltage 
VAR VALUE Naren, Se drop in the potential coil circuits of 
the instruments may not be negligible 
as assumed, and there are also factors 
which require the use of a compen- 
sated wattmeter on circuits of low 
power factor. 














(Continued on page 132) 
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FIG. 19—Analysis of load vars to determine the effect of the varmeter phase shift circuit. 


Tn en ee 


Input Vars. With the varmeter volt- 
age displaced 90 deg and the same 
circuit current, the instantaneous 
product is as shown in Col. A in Fig. 
18. The product is 31.8 vars, the 
indication of varmeter (3) in Fig. 12. 

Col. B shows the product of the 
quadrature voltage and the funda- 
mental component of the current. 
This curve has an average value of 
31.8 vars,. in agreement with the 
product in Col. A. Negative var values 
represent the presence of a_ watt 
component in the same sense that the 
negative watt values in Col. B of Fig. 
15 represent var values. 

Col. C shows the product of the 
quadrature voltage and the quadra- 
ture component of the current funda- 
mental. This product also has an 
average value of 31.8 vars, but has 
no negative values. Therefore, the 
varmeter indication is proportional to 
the quadrature voltage and the fun- 
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damental of the current in quadrature 
with the supply voltage. 

Col. D shows the preduct of the 
quadrature voltage and that com- 
ponent of the fundamental of the 
current which is in phase with the 
supply voltage. This product has no 
d-c component and does not con- 
tribute to the varmeter indication. 

Col. E shows the product of the 
quadrature voltage and the total har- 
monic component, designated Hvars, 
which added to the fundamental vars 
in Col. B equals the total quadrature 
volt-amperes in Col. A. Also, the 
watts of Col. D plus the vars in 
Col. C equal the vars in Col. B. 


Load Vars. For varmeter operation 
the voltage is shifted 90 deg with 
magnitude unchanged. At any one 
frequency a relatively simple phase- 
shift circuit can be devised, but if 
the frequency changes the amount of 


shift will vary. For example, what 
effect would a “phase-splitter” bridge 
(Fig. 8 in preceding article) have on 
a non-sinusoidal wave? By _ breaking 
the wave into its fundamental and 
harmonic components, the effect of 
the phase shift circuit can be deter- 
mined for each component and then 
the components added. This has been 
done in Fig. 19 for the fundamental, 
first and third harmonics. 

Col. A shows these components of 
the voltage across the load resistor, 


the sum and the harmonic content. 


Col. B shows the effect of the 
phase-shift network on these com- 
ponents, with the amount of shift 


increasing with frequency. Since the 
fundamental and harmonics of the 
current wave are not shifted, the 
product of the instantaneous values 
of shifted voltage and non-shifted 
components form a complex wave as 
shown at the bottom. The wave ap- 
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FIG. 21—Inherent power factor and vector power factor are both unity for the load side of the circuit. 


pears to have a negative d-c com- 
ponent and the load varmeter, (8) in 
Fig. 12, reads —10 vars instead of 
zero due to harmonic errors. 

A varmeter on the supply side, (3) 
of Fig. 12, will indicate accurately 
even though the current is non-sinu- 
soidal. Only the phase-shifted voltage 
and current components at the supply 
frequency are effective. Harmonic 
components of current yield a zero 
average value. But if the supply 
voltage is non-sinusoidal the accuracy 
will be impaired. 

For a varmeter on the load side, 
(8) in Fig. 12, both the voltage and 
current are non-sinusoidal. The prod- 
uct of the fundamental components 
of voltage and current will be indi- 
cated accurately, but higher  fre- 
quency components may _ introduce 
considerable error. As with the watt- 
meter the error increases with late 
firing of the thvratrons where the cur- 


AUGUST 1953 








rent pulses have little fundamental 
component. 


Input Power Factor. When calcu- 
lated by dividing the indication of a 
dynamometer wattmeter by the prod- 
uct of rms voltage and rms current 
(as indicated by dynamometer in- 
struments) the value obtained is the 
“inherent power factor.” In Col. A of 
Fig. 20, (page 130) this factor is 
0.707 corresponding to a phase angle 
of 45 deg, but in such non-sinusoidal 
circuits it is difficult to define lag 
angle. If it is assumed that the power 
factor is determined by the angle 
between sinusoidal quantities of the 
same frequency, only the fundamen- 
tal component of the current is so 
related in this example and the angle 
is 32.5 deg as shown in Col. B. This 
assumption neglects the effect of the 
harmonic content. Measuring instru- 
ments designed to give such an indi- 


cation would have to extract the fun- 
damental or reject the harmonic con- 
tent, but rms indicating instruments 
cannot do this. 

The varmeter indication is based 
only on fundamental components of 
the current, and not the product of 
rms values of current and voltage 
because the two components are not 
in phase. For example the rms volt- 
age is 141.4, the rms current 0.4189 
amp and the product 59.23 volt 
amperes, whereas the reactive volt 
amperes is 31.9 vars, as shown in 
Col. C and D. This value is defined 
as the “vector power factor” to dis- 
tinguish it from inherent power fac- 
tor; it involves vector quantities with 
sinusoidal components of like fre- 
quencies. 

Relationship between inherent and 
vector power factor involves a new 
factor, (8) harmonic vars or Hvars, 
Col, E. As shown in the diagram and 
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COLUMN A 
CAPACITANCE CALCULATED FROM INHERENT 
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FIG. 22—Capacitive current can correct only the fundamental component; harmonic components are not affected. 
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COLUMN B 
CAPACITANCE CALCULATED FROM VECTOR 
POWER FACTOR 
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analysis in Col. F, there is a three- 
dimensional relationship between 
watts, vars and Hvars. Cos ¢, some- 
times called the “distortion factor” is 
0.838 in this example. 


Load Power Factor. From the rms 
values of voltage and current and 
average watts for the load side of 
the circuit, the inherent power factor 
is 1 0 as shown in Col. A of Fig. 21. 
Col. B shows the average vars and 
the distortion factor to be 1.0 also. 


Vector Power Factor. Lagging 
power factor in power circuits is often 
corrected to reduce the wattless line 
current. (9) When capacitors are con- 
nected across a sinusoidal voltage, a 
sinusoidal current of the same fre- 
quency is produced leading the ap- 
plied voltage by approximately 90 
deg. Of the two values of power fac- 
tor given by instrument readings on 
the supply side of Fig. 12, only the 
vector power factor gives a measure of 
the capacitive current producing the 
maximum correction. Harmonic con- 
tent in the inherent power factor in- 
dication cannot be corrected by fun- 
damental capacitive current. 

In Fig. 22, Col. A shows that no 
amount of capacitive current will 
eliminate the sharp rise in the non- 
sinusoidal current wave. If the sharp 
rise came at some other point in the 
half-cycle where the capacitive cur- 
rent not zero, a considerable 
amount of capacitive current would 
swamp out some of the rise but would 
also produce a leading power factor 
condition. 


was 


Col. B shows that a capacitive cur- 
rent of 0.225 amp is equal to end 180 
deg out of phase with the quadrature 
component of the current fundamen- 
tal, and thus cancels out all but the 
harmonic component. Hence, power 
factor correction based on vector 
power factor is the nearest approach 
to unity power factor which can be 
achieved with harmonic-distorted 
wave forms. 

One way to correct harmonic dis- 
tortion is to add equal but opposite 
distortion, as in half-wave rectifiers. 
One half-wave rectifier supplying a 
resistive load will load up one half- 
cycle of supply voltage and produce 
harmonic distortion in the input cur- 
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rent. By connecting another half-wave 
rectifier to operate during the non- 
conducting half-cycle the input wave 
form is made symmetrical. For exam- 
ple, in the circuit of Fig. 12, if 
another series circuit of two more 
back-to-back thyratrons supplying a 
similar load were connected between 
points A and B, and if it were prac- 
tical to make the added tubes con- 
ducting only during the first and 
third quarter-cycle, harmonic distor- 
tion could be corrected. 


Factor Meter Indications. 
Crossed-coil power factor meters in- 
dicate vector power factor. Thus the 
indication on the input side of the 
circuit of Fig. 12 will be 0.843 lag- 
ging as shown at (4) in Fig. 23. At 
the load side, instrument (9) will 
probably indicate less than 0.980, the 
value calculated from a _ wattmeter 
reading of 50 watts and a varmeter 
reading of 10 vars. The type of phase 
shift circuit used in the cross coil in- 
strument tends to reduce the var com- 
ponent as the frequency increases. 
Theoretically, the power factor indi- 
cation should be 1.0. 

Response of the _ polarized-vane 
power factor meter may be expected 
to be much like the crossed coil meter 
except for higher iron losses at higher 
frequencies. It will indicate vector 
power factor. 

Inherent power factor computed 
from separate indications of volt- 
meter, wattmeter and ammeter on 
non-sinusoidal power may be _ ex- 
pected to be less than either the 
power factor meter reading or the 
value computed from wattmeter and 


Power 


varmeter readings. Difference be- 
tween vector and inherent power 
factor is the distortion factor which 
is attributed to harmonic power. 
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Biased Rectifiers Applied 
To Magnetic Amplifiers 


How biased rectifiers are used as relays to bring a magnetic 


amplifier into play only when control action is required—effecting 


savings as high as 50 per cent on controls for d-c loads. 


Michel Mamon, Chief Engineer 
Magnetic Amplifier Division 
STANDARD ELECTRONIC RESEARCH Corp. 


SINCE THE CONTROLLING ACTION of a magnetic amplifier 
depends on changes in inductive reactance, it is essen- 
tially an a-c device. When its primary is inserted in an 
a-c line, the magnetic amplifier can be made to regulate 
the current in that circuit. The same amplifier output 
included in a d-c loop has no regulating effect on the 
steady-state current. 

The benefits of magnetic amplifier control can, how- 
ever, be applied to a d-c load indirectly. This is done 
by using rectifiers to supply the required d-c power 
and a magnetic amplifier to adjust the a-c input to 
the rectifiers. Such circuits are widely employed and 
exhibit excellent performance characteristics. However, 
since all of the load power must be supplied through 
the rectifiers and amplifier, the large capacity compo- 
nents needed sometimes lead to a cost disadvantage. 

This limitation can be brought out by consideration 
of a regulator for a d-c shunt motor. Assume that it 
is desired to adjust the field current between a mini- 
mum of 0.8 amp and a maximum of 1.0 amp. Although 
the area of control is only 0.2 amp. the rectifier and 
amplifier must be designed for the 1.0 amp maximum 
output in conventional systems, where the field is sep- 
arately excited. It would be preferable if the shunt 
connections were left intact so that the main d-c source 
supplied 0.8 amp while the magnetic amplifiers added 
the balance of current needed up to a maximum of 0.2 
amp. Under these conditions the size and cost of the 
control devices could be greatly reduced. Also, there 
would be some gain in efficiency since most of the exci- 
tation power comes directly from the main supply with- 
out losses that occur in the path from the a-c source 
through the control and rectifier units to the field coils. 

Actually, a booster circuit with such desirable fea- 
tures can be designed by taking advantage of the phe- 
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nomenon of biased rectifiers. Shown in Fig. 1 is a 
voltage regulator for a d-c shunt generator in which 
the self-saturating magnetic amplifier supplies only a 
small percentage of the total excitation current, the 
main part of which comes from the generator itself. 
The amplifier compensates for changes in the excita- 
tion current caused by factors such as variations in 
load, change in the speed of the driving motor and 
temperature fluctuations. 

The magnetic amplifier usually has two control coils. 
One of these is fed from a voltage reference source 
and the other is energized by the controlled output 
voltage of the generator. These two control coils act 
in such a way as to bring the a-c voltage across the 
bridge rectifier to zero (cut-off) for a nominal output 
voltage, E,. Any deviation from the nominal value will 
cause an increase in the voltage across the rectifier. 

Two extreme cases must be taken into consideration 
in the design of the magnetic amplifier for this par- 
ticular applications. Under the most favorable circum- 
stances, the speed of the drive motor is high; there 
is no load on the generator and the temperature is 
low. When these conditions exist, the generator oper- 
ates at rated voltage and no regulation is needed. 

The regulator comes into action to increase field 
excitation whenever there is a change in one or more 
of the variables—speed, load and temperature—tending 
to drop the generated voltage. In the most unfavor- 
able circumstances, speed is low; there is a 25 per 
cent overload; and the armature and field windings 
are hot. Then the greatest amount of regulation is 
called for. 

The magnetic amplifier must deliver a voltage across 
the rectifier of such a peak value that the resulting 
excitation current is sufficient to maintain the rated 
voltage output of the d-c generator. 

The magnetizing current of the a-c supply trans- 
former at cut-off (generator at rated voltage, no boost 
in excitation needed) must be smaller than the d-c 
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FIG. 1 Magnetic amplifier in this circuit regulates the voltage output of a d-c generator. Normally, the 
amplifier delivers no power to the field but takes action only when control is actually called for. 


Current through bridge rectifier when Ty-c>lq-¢ 
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FIG. 2 Diagram at left shows the paths of alternating and direct currents through the rectifier bridge. 
Note that for the conditions specified the alternating current actually passes through the rectifier in the 
blocking direction. In the sketch at right above, this a-c effective value has exceeded the magnitude of 


the biasing current. Some rectifying action has begun as can be noted from the new directions taken 


by the currents from the a-e line. 





excitation current in the generator field. Under these 
circumstances, the rectifier is equivalent to a short 
circuit both in the d-c and a-c circuits, and there is 
no exchange of power between the two. Thus, all 
excitation current is supplied by the generator arma- 
ture and the a-c loop is under conditions of light load. 

The currents through the bridge rectifier at cut-off 
are represented in Fig. 2 (a). The short-circuited 
action of the rectifier in the d-c side should be easily 
understood since the current moves through all 
branches in the passing or forward direction without 
meeting resistance. However, note that if the rectifier 
bridge is to be a short circuit in the a-c line it is 
necessary for the current to pass through two of the 
legs in the blocking direction. This actually occurs 
and can be explained by a study of biased rectifiers. 
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Whenever current is moving through a rectifier in 
the forward direction, the rectifier may be said to be 
biased. It is a known phenomenon that when a rec- 
tifier is so biased, it will pass some current in the block- 
ing direction also. 

The peak value of the current that can pass freely 
in the blocking direction is equal to the value of the 
biasing current. When the a-c peak amperage is greater 
than the biasing current, the excess portion of the a-c 
wave will be blocked. In effect, part of the a-c flow 
is short circuited back to the source while some of the 
power is rectified and fed to the d-c load, which in 
this case is the generator field. The path of the rec- 
tified current is shown in Fig. 2 (b). 

The exchange of power between the a-c and d-c 
circuits is represented graphically in Fig. 3. Here, it 
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FIG. 3 This curve demonstrates graphically the 
phenomenon of biased rectifiers. A-c amperes 
can be varied between 0 and 0.707 without effect 
on current through the d-c load. As soon as the 
a-c value goes beyond 0.707 amp, an increase 
in direct current is noted. 
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FIG. 4 Circuit for controlling output of a battery 
charger. Constant-voltage and current-limiting 
features are provided. The magnetic amplifier 
sets the performance standards for the circuit 
although the saturable reactor is actually the 
control medium. 





is assumed that the d-c current is set initially at 1 amp. 
The a-c flow can be varied between 0 and 1 amp peak 
(0.707 amp effective) without any effect on the d-c 
readings. But when the alternating current is pro- 
gressively raised past 1 amp peak, the d-c plot breaks 
sharply to show a proportionate rate of increase. 

With this understood, the performance of the cir- 
cuit in Fig. 1 can be simply explained. When the gen- 
erator is at rated voltage; the impedance of the mag- 
netic amplifier is high. Being less than the critical 
value, the a-c flow of power is shorted through the 
rectifier bridge back to the source. Thus, there is no 
booster effect and the generator supplies all of the 
excitation current. 

When generator voltage drops for some reason, 
magnetic amplifier impedance also drops and current 
in the a-c circuit increases consequently. As soon 
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as the a-c peak value passes the magnitude of the 
current in the d-c circuit, the rectifier begins to block. 
Some of the a-c power is now shunted through the 
generator field, boosting its excitation and _ restoring 
generator voltage to normal. This excitation current is 
practically pure direct current owing to the field 
winding inductance. 

As soon as the generator voltage rises above the 
rated value, the booster action stops and the a-c loop 
again operates under light-load conditions. 


Battery Charger 


Biased rectifiers are also being used successtully in 
the design of battery chargers. One particular unit 
employs the circuit of Fig. 4 and is intended to be 
connected in parallel with the battery and the load. 
Since this connection is permanent, charging begins 
automtically whenever power is drawn from the bat- 
tery. When fully charged, the battery draws an ex- 
tremely small charging current that replaces the losses 
caused by normal internal action and produces none 
of the harmful effects of overcharging. This circuit is 
especially advantageous where batteries are used as 
standby power supplies or to accommodate temporary 
peak loads in a system of limited capacity. 

One requirement for satisfactory operation is that 
the output voltage of the charger be maintained within 
close limits despite normal variations in the supply 
voltage on the a-c side of the main dry-plate rectifier 
and regardless of the load on the d-c side. A maximum 
fluctuation of 0.03 volt per cell is acceptable. To pro- 
tect the rectifier against overload—when, for example, 
the battery has been subjected to an especially heavy 
discharge—this circuit is designed to prevent the cur- 
rent from exceeding a definite limiting value. 

In Fig. 4, the main rectifier is fed from the a-c line. 
An inductance-capacitance filter in the rectifier output 
removes the pulsations from the rectified current. A 
saturable reactor is inserted in the a-c circuit. The 
rectifier output can be adjusted within wide limits 
by changing the d-c excitation of the reactor. The 
latter has two control coils, one of which is for feed- 
back purposes and carries the d-c output current of 
the main rectifier. The second coil, not shown on the 
schematic diagram, derives its excitation from the 
magnetic amplifier. The amplifier controls the exciting 
current in such a way as to give the main rectifier the 
desired current-voltage characteristic. 

The output of the magnetic amplifier also is unde1 
the control of two coils. One of these carries a con- 
stant exciting current. The second is the main control 
coil, which is arranged so that its flux opposes that of 
the first coil. Thus, any change in the current in the 
main control coil has an inverse effect on the output 
of the magnetic amplifier. 

The main control coil is part of a comparison cir- 
cuit that is fed from the d-c line and from a current 
transformer in one side of the a-c input. This com- 
parison circuit contains a biased rectifier bridge. 
Under normal conditions, the rectifiers act as a short 
circuit across the current transformer so that the a-c 
line current exerts no influence on the main control 
coil of the magnetic amplifier. 

The charging voltage is maintained constant by 
virtue of the actions of the feedback coil of the reactor 
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and the main control coil of the amplifier. If, for 
example, charging current increases, the feedback coil 
lowers the impedance of the reactor to offset the rise 
in IR drop. And, should d-c line voltage drop for any 
reason, the magnetic amplifier delivers increased ex- 
citation current to the reactor. This, again, reduces the 
impedance of the reactor sufficiently to restore the 
output voltage of the main rectifier to the set value. 

The current-limiting feature of this system is pro- 
vided by the biased-rectifier circuit. As stated, under 
normal conditions, current from the current  trans- 
former is shorted directly back to the line. However, 
as load current increases, the output of the current 
transformer increases until its effective value exceeds 
the value of the d-c bias current. Then the rectifier 
blocking effect comes into play to divert power from 
the current transformer to the main control coil of 
the magnetic amplifier. 

The magnetic amplifier chosen for this application 
is a high-gain device and includes a rectifier unit. Even 
a small increase in the main control coil current causes 
a large reduction in the d-c output of the amplifier 
that is delivered to the second control coil of the 
saturable reactor. As a result of this reduction, the 
impedance of the reactor jumps considerably, drop- 
ping the value of current from the main rectifier. The 
combination of constant-voltage and current-limiting 
control produces the characteristic curve shown in 
Fig. 5. 

In this application, the biased rectifiers act as a 
relay to control the magnetic amplifier action. The 
actual adjustment of main rectifier voltage is affected 
by the saturable reactor, which must be large enough 
to handle the full power of the system. But despite 
the size, the cost of the reactor is reasonable because 
it uses an iron core and its manufacturing tolerances 
are much wider than those permissible for magnetic 
amplifiers. If the magnetic amplifier were connected 
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FIG. 5 Voltage-current relationship for bat- 
tery charger. Voltage is constant for entire 
range of normal charging currents. A maxi- 
mum yariation of only 0.03 volts per cell 
is allowable. But as soon as the charging 
current passes the safe peak, voltage drops 
off abruptly. 





in the circuit to the charging rectifiers, it would be 
of high rating and cost. This design allows the use 
of a small amplifier unit, yet the leverage or response 
of the system is substantially the same as it would 
be if the magnetic amplifier had direct control. 
Other applications foreseen for the biased rectifier 
technique are welder control, overcurrent and over- 
speed protection for motors, current limiters for thyra- 
tron circuits, temperature regulation and motor speed 
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NEMA States its Case on 





Rerated Motors 


Digest of remarks made in Detroit, July 8, to representatives 


of the automotive industry (JIC) and machine tool builder electrical 


engineers on behalf of the suggested NEMA standards for 


integral horsepower-frame assignments for future design. 


a ah Hedges*. Chairman 


NEMA Motor and Generator Section 


TECHNOLOGICAL ADVANCEMENT has 
been tremendous in the electric motor 
industry over the past 20 years. Un- 
fortunately, however, it has been diffi- 
cult to take advantage of engineering 
know-how, since electric motors do 
not have a well-defined life span such 
as expected of cars, lamp bulbs, or 
tires. We cannot bring out a new 
model each year to stimulate sales. 
Our equipments are usually an ulti- 
mate part of a capital goods invest- 
ment where perhaps appearance and 
the desire for the latest known fea- 
tures may be outweighed by the need 
for a safe, on-the-spot power drive 
with long-service life and minimum 
maintenance. Because of this general 
long service life thinking, our custom- 
ers are not prone to accept frequent 
basic motor design changes. They are 
quite conscious of stocks of renewal 
parts, spare motors, and trouble-free 
operation. Most users of industrial mo- 
tors expect these motors to give satis- 
factory operation for many years. 
Motor manufacturers are still build- 
ing most integral horsepower induc- 
tion motors today to basic frame size- 
horsepower relationships established 
nearly 25 years ago. It is doubtful 
whether this is an enviable record, for 
during the past 20 years, new insu- 
lations and materials have been de- 
veloped, and improved manufacturing 
techniques and testing have been 


*Mr. Hedges is manager of headquarter sales, 
Century Electric Company, St. Louis. 
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Table I—Comparison of New and Old NEMA Standard Frame 
Sizes for Squirrel Cage Induction Motors at 1800 RPM 


New - 


Hp (1952-53) 


182 


© 
b 


Polyphase, squirrel-cage, general-purpose Design A 


550 volts or less. 


created. Many of these have been 
utilized in spite of the hardship of 
maintaining the original horsepower- 
frame relationship. The motor manu- 
facturers are now in a position to 
design and build motors which in- 
corporate the benefits of all of these 
advancements. 

In 1926, at the request of machine 
tool builders, automobile manufactur- 
ers, and others, a program was orig- 
inated by NEMA to establish motor 
standards. By 1929-30, electric motor 
manufacturers started building open- 
type motors to NEMA standard di- 


(After 1940 Rev.) 


and B, 


ELECTRICAL 


Old Orig 


(1929-30) 
204 


224 
225 


NO CHANGE 
SINCE 
1929 


364 
364 
365 


horizontal, open-type, 40 C, 60 cycle, 





mensions, frames, and ratings up 
through the 505 frame. The totally 
enclosed fan-cooled standards were 
not adopted until 1931 and then only 
through frame 365. In 1948 Suggested 
Standards were approved for totally 
enclosed fan-cooled motors in the 
frames above 365 through the 505 
frame. These acts of standardization 
created some immediate problems for 
both the motor manufacturers and 
users, but experience has shown the 
wisdom of the decision. 

In the past 25 years, there has been 
no change in frame assignments for 
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Table II—NEMA Suggested Standards for Future Design of Integral-Hp 
A-C Motors in Frames 326 and Smaller 
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the most popular, high-production 
ratings from 1 to 15 hp, other than 
a minor horsepower change in 1940 
in the 1 to 2 hp ratings. Yet in this 
period, technological advances have 
been such that motors are being built 
in much larger frame sizes than is 
necessary or practical NEMA _ has 
been working on this problem since 
1938, and quite actively since 1951. 
The need for newer, revised, and 
more realistic standards finally made 
a rerating program necessary to allow 
motor manufacturers to take advan- 
tage of their engineering know-how 
and research; and in turn to enable 
motor users to receive full value in 
« better, more compact product. 


Also, it became more and more 
apparent that motor manufacturers 
could not continue to hold back 


progress of up-rating or re-assigning 
of horsepowers to various frames, even 
if they wanted to. Progress in the 
art of design, coupled with the in- 
creased tempo of foreign competition, 
where up-rating is an accomplished 
fact, forced the change. Equally im- 
portant is the fact that such a re- 
rating program would allow important 
contributions to the national effort in 
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conserving such critical resources as 
copper, aluminum, iron, and special 
steels. 

After nearly two years of strenuous 
committee study, the Motor and Gen- 
erator Section of NEMA, on Novem- 
ber 12, 1952, approved a Suggested 
Standard for Future Design for a-c 
open-type motors in ratings 1 to 30 
hp.* The new motors would have 
double the horsepower for the same 
space. This was the first step of de- 
veloping new standards, and this step 
covered polyphase, squirrel-cage, 60- 
cycle, open, 4-pole motors, which are 
the key ratings to other speeds and 
enclosures. Since that time additional 
standards, including enclosed motors 
and open motors of other speeds, have 
been recommended and approved. 

This was a major decision on the 
part of motor manufacturers since 
it meant costly tooling changes. How- 
ever, ultimate benefits to motor users, 
and the opportunity to introduce new 
manufacturing techniques, more than 
justified this decision. 

First let us take a quick look at the 


* See 


“NEMA Projects Sharp Cuts in Integral Hp 
Motor Sizes,’”” Evecrrica, Manuracturinc, Dec. 1952, 
122. 
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technological improvements which 
have taken place in the past 20 years 
that allow this rerating program to 
offer savings in materials and real 
benefits to the user. Better insulation 
is probably first. The 1929 standards 
were based upon the use of cotton 
covered wire, and paper and cotton 
slot and phase insulation. The im- 
pregnating varnishes were made of 
natural resins, oils, and solvents. To 
get suitable dielectric strength a con- 
siderable mass of insulation was re- 
quired. 

Today, insulations are controlled 
synthetic materials. The synthetic 
resin coating on wire is thinner and 
better than the old re cotton 
covering. Synthetic material in slots, 
between phases and in maui 
and in lead protection is better and 
more compact. Synthetic varnishes 
more thoroughly impregnate, bind, 
and protect the windings. A_ lesser 
mass of denser insulation does a 
better job of protection. 

Operating at the same conservative 
temperatures, these new materials 
will have an even longer life under 
rerating. The present temperature 
standards, which are liberal for cotton 
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Table II—Standard Dimensions for 
Type D Flange-Mounted Single-Phase and 
Polyphase Squirrel-Cage Induction Motors 


Bolt 
Circle 
Frame No. AJ 
182D, 184D 10 
213D, 215D 10 
254 UD, 256 UD 12% 
284 UD, 286 UD 12% 
324 UD, 326 UD 16 
324 SD, 326 SD 16 
All Ssanibinen in ine het, Sion from MG 1—3,6 


“Max 


Flange Shaft 

diam diam ext. 
AK BD AH 
9 1] 2% 
9 11 3 
11 14 3% 
ll 14 47 
14 1S 5°8 
14 18 34% 








Table [V—Comparison of NEMA Stand- 
ards Frame Sizes for Totally Enclosed Fan-Cooled 


Motors (55 C) in 1800-RPM Ratings 


Frame Sizes 
Hp New Old 
I 1Ig2 203 
Ip 184 (204 
< | i 184 | ty 224 
3 213 | F205 
5, | 9 215 | $254 
73 | < 254uU < 284 
lo | S 256U 2324 
15 | 0 284U 0326 
20 | } 286U | | 364 
| oOpEN | TEFC | OPEN TEFC 
25 | 3e4u | 326u | 364 365 
30 326U 365 404 
and paper, will be retained even to be put into a stator slot with equal 


though the new materials will with- 
stand much more. Some European 
motor manufacturers use these same 
materials at much higher tempera- 
tures. 

The second big factor is heat trans- 
fer. It is evident that a lesser mass 


of more dense insulation does a 


better job. It permits more copper 


Table V—An Estimated Gen- 
eral Availability Schedule for 
Rerated 4-Pole Open-Type 
Polyphase Squirrel-Cage 
Induction Motors Built to 
New NEMA Standards 


' 
Frame Numbers | 


182 and 184 
213 and 215 
254U and 256U 
284U and 286U 
324U and 326U 


Date 
January 1, 1954 
| June 1, 1954 
November 1, 1954 
April 1, 1955 


September 1, 1955 
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or better insulation. That means bet- 
ter use of the magnetic circuit. It 
also provides the first step in heat 
transfer. Dense insulation is good as 
a dielectric, and provides better heat 
transfer than do the older, thicker 
materials which depend to some de- 
gree on trapped air. 

Great strides have been made in 
actual transfer of the heat in the 
windings to the outside atmosphere. 
Back in the 1920's, a thermometer 
reading on the outside of the motor 
was a common way of taking tem- 
peratures. However, this method did 
not disclose the temperature gradients 
within the motor. Today’s designs are 
based on studies made with many 
thermocouples embedded _ throughout 
the windings so that the highest tem- 
peratures can be located. Once known, 
better use can be made of all heat 
dissipating means. 

Better contact between laminations 
and the frame takes the heat to 
the outside. Better lamination mate- 


rials result in lower iron losses result- 
ing in less heat to be dissipated for 
a given rating. Ways have been found 
to pick up heat from the winding 
surfaces more effectively by directing 
ventilating air and thus transferring 
it away. 

Newer and_ better silicon steels, 
coupled with the newer lamination 
materials, have made stator punch- 
ings much more effective and com- 
pact. Higher flux densities are possible 
for a given torque requirement, and 
thus a given horsepower rating re- 
quires less iron, Casting of integral 
rotor conductors and ventilating fans 
has allowed even and rapid transfer 
of rotor heat while maintaining torque 
characteristics. 


For Future Design 


The new frame-horsepower assign- 
ments are approved as a Suggested 
Standard for Future Design. This is 
a class of standard which suggests 
a sound engineering approach to fu- 
ture development. As with all NEMA 
standards, this is voluntary; any mo- 
tor manufacturer is free to use, or 
not to use it. This standard will 
parallel the older original standard 
in its use until the motor manufac- 
turers can complete a_ transition to 
the new horsepower-frame diameter 
relationship. 

Table I shows the first step of the 
new frame-horsepower relationships 
as approved on November 12, 1952, 
and as compared with the relation- 
ships as established years ago. At the 
smaller end of the line, it 
necessary to provide an_ extension 
downward in the form of a new in- 
tegral frame diameter, the 180, fol- 
lowing the same pattern of frame 
numbering as the original standard. 

A brief explanation of the pattern 
or system of numbering the frames 
of integral horsepower motors may be 
of interest. The first two digits of 
the frame number are equal to four 
times the dimension from the motor 
base to the shaft center, expressed in 
inches. Thus, a 180 diameter motor 
must have a shaft center height from 
the motor base (the “D” dimension) 
equal to 18 divided by 4, or 4% in. 
The third digit of the frame number 
pertains to the distance from the 
frame center line to the center of 
the bolt holes in the feet of the 
motor, measured laterally, (the “F” 
dimension) and is obtained from an 
approved preferred numbering. sys- 
tem. Thus, a 182 frame motor must 
measure 2% in. at this point. Because 
of the benefits to the users of motors, 
efforts have been made to establish 
this numbering system as an_inter- 
national standard. 
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(Continued on page 286) 
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Taper Connectors 


New taper technique eliminates terminal screws or soldering in electronic circuits 


requiring removable connections; saves space and reduces time required for wiring. 


Usinc the self-locking taper principle, 
a new line of connectors developed by 
Aircratt-Marine Products, Inc., pro- 
vides a readily detachable lead of ex- 
cellent conductivity and small size 
with no binding screw or soldering 
operation. Connector is basically a 
solderless terminal with a taper end, 
either round or flat, and designed for 
rapid manual or automatic application. 
Taper is the standard % in. per ft 
which is self-locking by friction. Con- 
ductivity is between edges and _sur- 
faces under high unit pressure giving 
good resistance to vibration, tempera- 
ture cycling and corrosion. Consider- 
wble space saving is possible since the 
connector is but little larger than the 
wire itself and all insertion movement 
is in line with the wire axis. 
Connectors are formed from. strip 
and are thus available in continuous 
strip form for automatic application to 
the lead. Both round and flat taper 
sections are currently available as il- 
lustrated. For the round type, special 
rivets are used with a taper matching 
the pin, or sockets are formed from 
strip stock. For the flat type the tang 
on which it fits is tapered, and solder 
tabs formerly used may readily be re- 
designed with the necessary taper for 
a solderless connection. OO0 





RT  claaaieailll os 





TOP, combining a tapered engagement 
section at one end with a pressure con- 
nector at the other these taper con- 
nectors for low-current applications 
provide secure but removable connec- 
tions without soldering. LEFT, the flat 
tab formerly used for soldering can 
be made with the standard taper to 
accept the flat connector. RIGHT, con- 
nector block in this Remington Rand 
business machine has space for 350 
taper pins without crowding; recepta- 
cle is rolled from strip stock. Lead in- 
stallation time is reduced 95 per cent 
over soldering methods. 
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Appearance Designed Water Cooler 


Frederick Burggraf 
Development Engineer 
General Electric Company 


NEW STANDARD of appearance is 
reached in the new General Electric 
water cooler as the result of close 
cooperation between the development 
engineer and the appearance designer, 
Byron E. Freitag. An important ele 
ment in the new design, Fig. 1, is the 


stamped stainless steel top which puts 
all the expensive stainless to work. 

Most conventional water cooler tops 
are essentially square basins with a 
wide vertical flange on all four sides. 
The new top has a large front apron 
of stainless to make an eye-catching 
focal point. The sides and back have 
a narrow flange to remove the metal 
edge. This elimination of unused 





Camera for Closed-Circuit Television 


SELF-CONTAINED CAMERA UNIT fo! 
closed-circuit television, developed by 
Allen B. Du Mont Laboratories is a 
complete camera chain with all asso- 
ciated power, synchronizing, r-f, moni- 
toring and output equipment—plus the 
camera itself—contained in a package 
14 in. long, 9% in. high and 4% in. 
wide. It weighs only 18 lb and has 
but 17 tubes. 

Designed for closed-circuit service 
rather than for broadcast programs, 
the equipment operates from a 115 
volt outlet and synchronizes to the 
power line. Output cable from the 
camera unit goes to a standard TV re- 
ceiver without any alteration. Opera- 
tion requires no specially-trained per- 
sonnel. Sufficient light is supplied by 


normal room lighting, and receiver 


may be up to 2000 ft away. Built-in 
viewfinder is electronic. Oo! 
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material gives a 30 per cent material 
savings. The low flange also gives a 
slab appearance effect to the top. The 
apron edge is flanged under with 
rounded corners so there will be no 
ugly raw edges. The large front of 
the top area provides the unit name 
plate by the use of a coined, baked 
enamel] filled, signature. 

The water bearing portion of the 
top has been redesigned to give a 
crisp neat appearance in keeping with 
the rest of the unit. The drain bowl 
is designed so that the accurately 
controlled drawn slope of the basin 
maintains the correct angle of the 
bubbler water stream. The water 
striking surface is suitably sloped, and 
amply deep, to prevent. splashing. 
The water drain is incorporated di- 
rectly in the drawn top with no sepa- 
rate piece to make a dirt-catching 
joint. The drain holes proper are 
swaged down to eliminate raw edges 
and prevent water bridging on the 
openings. 

The top is made of type 430 stain- 
less steel for corrosion protection. The 
use of 430 rather than 302 stainless 
makes the drawing problem more 
difficult, but the 430 is a more eco- 
nomical material and is available 
since it contains no nickel.°® 

The surface treatment is an electro 
polished finish. Electro-polishing gives 
a high luster without having an ex- 


*See “Drawn Parts of Stainless Steel’’, in the 


July issue, page 116 
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tremely high polish. For the water 
cooler application, a high polish is not 
best because it shows all finger and 
water marks. A brushed satin finish 
does not show these marks but it is 
hard to clean and does not give the 





Fig. 1—New GE water cooler employs a drawn top of 430 stainless, electro- 
polished for resistance to finger marks. Floor space occupied is reduced 30 per 
cent; foot treadle runs the full width of the cabinet. 


ay 


* 
wy 


Fig. 2—Reduced flange width at sides and rear plus a smaller cabinet cross 
section reduced the metal in the top by 30 per cent in the new model, left. New 
location for nameplate also improves appearance and gives better identification. 


sparkle for real eye appeal. The 
electro-polished finish satisfies all 
these conditions. It has a high luster, 
is easy to clean, and does not show 
finger or water marks readily. In 
addition, the electro-polishing process 


passivates the stainless steel, giving it 
improved corrosion resistance. The 
electro-polishing operation is an in- 
expensive means of finishing the stain- 
less steel, but it requires polished raw 
material and careful handling. 


Capacitor-Discharge Flash Magnetizer 


A MAGNETIZER for permanent mag- 
nets recently constructed at the Na- 
tional Bureau of Standards is unusu- 
ally compact, portable, and low in 
cost. Devised by George M. Orr of the 
NBS electromechanical ordnance labo- 
ratories, the magnetizer requires only 
a few simple and relatively inexpen- 
sive parts and weighs only 21 |b. It 
normally operates from 110-volts a-c, 
drawing only about 30 watts yet giv- 
ing peak magnetomotive forces as 
high as 20,000 ampere-turns. 

Because of the complication, size, 
and expense of most magnetizing 
equipment, the “charging” (magnetiz- 
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ing) of permanent magnets has been 
largely confined to production lines 
and to a few well-equipped labora- 
tories. Two methods are in general 
use at present. In one of these, a cur- 
rent pulse of the order of 50,000 
amperes and a duration of a few 
microseconds is passed through a sin- 
gle turn of heavy copper strap that 
circles the magnet. Equipment for 
this pulse method is relatively expen- 
sive, often bulky, and not always 
satisfactory. In another method, often 
used when 110-volt d-c power is avail- 
able, a coil of several thousand turns 
wound on a soft-iron yoke is con- 


nected across the line for a few sec- 
onds; the permanent magnet to be 
charged is placed between the pole 
pieces of the iron yoke. With this 
method, disconnection of the highly 
inductive load may present a problem, 
and flux density is limited by mag- 
netic saturation of the iron yoke and 
by heating of the coil. 

The Bureau’s device is a form of 
“flash” magnetizer in which a large 
capacitor is quickly discharged 
through the magnetizing coil. Flash 
magnetizing may not be fully effec- 
tive for large magnets since the short 
duration of the magnetizing pulse 
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--400 mo selenium rectifier 


100n 





Isolation transformer 


6500 mfd 
125v 


Push 500 u 


’ 
<> 
c>! Magnetizing 
<> coil 
<>, 
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Circuit diagram of the magnetizer recently constructed at the National 
Bureau of Standards. The NBS device is unusually simple, portable 


and economical. 








Inside the box are the isolation transformer, selenium rectifier, capac- 
itor bank, and relay. Magnetizing coils of several designs, tailored to 
different applications, are shown in front of the box. Large coil at the 
upper right is an a-c demagnetizing coil. 





does not always permit the magnetiz- 
ing flux to reach full value below the 
surface of the magnet, but it is often 
quite satisfactory for smaller ones. 

As shown in the diagram a 6500 
mf bank is charged to about 125 volts 
by selenium rectification of the a-c 
line voltage. Energy stored in the 
capacitor is transferred to the mag- 
netizing coil by a heavy-duty 24-volt 
70-amp motor-starting relay actuated 
by a push switch. Since the relay 
gets its operating power from the 
capacitor bank, it opens shortly be- 
fore the capacitor voltage has fallen 
to zero. Because the relay contacts 
thus open at a time when the current 
through them is low, high current- 
interrupting capability is not required. 

Power consumption varies between 
70 watts (capacitor discharged) and 
10 watts (capacitor charged). At the 
normal rate of magnet charging—one 
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pulse every 15 sec—the average line 
power drain is no more than 30 watts. 
Because of this low power require- 
ment, the unit could easily be de- 
signed to operate from batteries. 
Several magnetizing coils have been 
constructed for the magnetizer, of de- 
signs that varied with the shape of 
the object to be magnetized, as seen 
in the illustration. Although iron yokes 
are necessary for multipolar or radial 
magnetizing, simple layer-wound sole- 
noids have been found quite satisfac- 
tory for general use. Optimum coils 
have from 150 to 200 turns, a d-c 
resistance in the range of 0.3 to 1.0 
ohm, and an inside diameter no larger 
than necessary to accommodate the 
magnet to be charged. In_ typical 
operation with such a coil, the peak 
current has an amplitude of the order 
of 150 amp and a duration of about 
2 millisec. ooo 


Applying Heater JV oltage 
to Electron Tubes 


AFTER READING THE ARTICLE “Sub- 
miniature Tubes Are Reliable” by 
E. B. Steinberg and Frank J. Oliver 
in the September 1952 issue (page 
84), a reader raised the question as 
to whether there is any significant 
benefit in filament life to be derived 
from the gradual rather than abrupt 
application of heater voltage. 

In response, co-author Steinberg 
has this to say: “I have been unable 
to discover any data specifically ap- 
plicable to subminiature tubes. Some 
study has been made of miniature and 
standard size tubes in connection with 
performance in large size electronic 
computers. As to miniature tubes 
there is a decided feeling that voltage 
should be applied in a gradual man- 
ner in order to alleviate the problem 
of thermal shock, and strains and 
stresses set up thereby, within the 
filament. In any tungsten filament, the 
inrush current is several hundred per 
cent the normal operating current. 
In some large electronic digital com- 
puters the filament voltage is neve 
removed because a large number of 
tube failures occurs when the filament 
is switched on or off. 

“Some discussion of this problem 
has been noted in an earlier article 
‘How to Extend Electronic Tube Life’ 
in ELEcTRICAL MANUFACTURING, No- 
vember 1950. As pointed out, the se- 
ries connection of filaments is partic- 
ularly undesirable. A recent issue of 
Tele-Tech treats the series connection 
of filaments in a more detailed man- 
ner with special emphasis on conven- 
tional television receivers. 

“As far as subminiature tubes are 
concerned, a tremendous increase in 
tube life has been noted by a rather 
close regulation of the filament volt- 
age, especially when the filament volt- 
age is held within a few per cent. 

R. RR. Batcher, chief engineer, 
Radio-Television Manutacturers Asso- 
ciation, passes along this information: 
“Procedures may vary with the indi- 
vidual tube types. There is, however, 
considerable field experience indicat 
ing that the gradual application of the 
heater voltage has a beneficial effect 
on the service life of most tubes. 
The practice originated, I believe, in 
the various broadcast stations, and 
has been adopted by the computer 
manufacturers and their customers. 
Just how much improvement can be 
expected as a result of this procedure 
is very difficult to determine since 
its effect becomes apparent only after 
many thousands of hours operation.” 
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Stored-Energy Closing Device for Breakers 


V.N. Stewart, Switchgear Dept. 
General Electric Co., Philadelphia 


MODERN LARGE AIR CIRCUIT BREAKERS 
must be able to positively and safely 
close against the very high mechanical 
forces produced in their contact struc- 
ture when closing against short cir- 
cuit currents, which may be as high 
as 100,000 amp. For safe perform- 
ance, the closing mechanism must be 
able to deliver power to overcome 
these forces and at the same time be 
so designed that it will operate with- 
out undue shock when closing the 
breaker under no-load conditions 
where the force is considerably less. 
A high degree of reliability and long 
life with minimum maintenance are 
also essential. 

In designing a new line of low- 
voltage air circuit breakers, the spe- 
cific design objectives included the 
following specifications: 

1. Produce a contact speed of ap- 
proximately 10 ft per sec to assure 
good contact performance. 

2. Operate from either an a-c or 
d-c electrical source; maximum de- 
mand not to exceed 1000 watts. 

3. Close and latch the breaker con- 


=e ” 
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Fig. 1—Internal view of low-voltage circuit breaker Type 
AK-1 showing closing spring, ratchet handle (left) for 
maintenance closing, control device, motor housing (black) 
and gear reducer case of stored-energy mechanism. Limit 
switches stop motor near deadcenter position. 
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tacts against a full rated short-circuit 
current of 100,000 amp even though 
the electrical source is lost 
breaker contacts first touch. 

4. Mechanism to be trip-free with 
low-mass moving contact linkage to 
permit high speed opening, 0.06 sec 
or less. 

5. Smooth operation with mini- 
mum shock to breaker parts under 
all closing conditions from no-load to 
full short-circuit current. 

6. Compact construction adaptable 
to modern draw-out switchgear con 
struction. 


when 


7. Long life and low maintenance. 

Before the development of the new 
closing mechanism was initiated, the 
following operating means were eval- 
uated with respect to these specifica- 
tions: (1) Direct closing by a motor 
through reduction gearing; (2) direct 
closing by a solenoid adaptable to 
either a-c or d-c operation; (3) direct 
closing by a d-c solenoid with rec- 
tifier for a-c operation and (4) closing 
by stored energy. For large breakers 
rated 1600 amp continuous and above 
with interrupting ratings from 50,000 
to 100,000 amp, stored energy was 


determined to be the best choice. 


BREAKER 


Fig. 2—Components 


Further, the consideration of several 
sources of stored energy indicated the 
charged spring as the most suitable 
for the application. 

The energy from a spring can be 
used to close the breaker in two ways: 
(1) by direct action through low- 
inertia linkage, and (2) by imparting 
its energy to a high inertia, rotating 
mass and using its kinetic energy to 
close the contacts. The first method 
gives high contact speed but the 
latter provides smooth, shock-free 
closing. 

The design adopted, Fig. 1, utilizes 
both methods. Some part of the spring 
energy is used directly to impart high 
velocity to the contacts and part is 
transferred to a rotating mass. The 
kinetic energy of the mass is utilized 
when closing the breaker against the 
electromagnetic forces of the circuit. 
Any energy which remains in the mass 
after the breaker closing is completed 
is returned to the spring as a partial 
recharge for the next operation. 

The operation of the mechanism is 
best understood by reference to Figs. 
2 and 3. The small universal motor 
requiring only a small control power 
source charges the closing spring at 


CLOSING SPRING 


_3 CLOSING SPRING 
LEVER 


CLEVIS 


CHARGING LEVER 


CLOSING CAM \. 


CHARGING CRANK 


GEAR SYSTEM 


of the charged spring 


stored-energy mechanism. 
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a low rate of speed through a reducer. 
This reducer with a ratio of 1000:1 
is a 2-step device consisting of a 
worm and gear driving a planetary 
gear and ring gear. The planetary is 
rotated on an eccentric operated by 
the worm gear and causes the driving 
ring gear to move the angular differ- 
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ence of one gear tooth with each 
revolution. The floating ring gear is 
blocked by a pawl during charging 
operations. 

As shown in the schematic, Fig. 3, 
the closing is accomplished by run- 
ning the charging crank over dead 
center with respect to the charging 
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Fig. 3—Schematic of three major operating conditions of the stored- 
energy mechanism. (A) Breaker ready to close with spring charged; 
(B) Breaker closed and springs discharged, and (C) Springs being re- 


cam. The pawl releases the planetary 
and ring gears like an over-running 
clutch and the gear mass serves as 
a flywheel. The closing spring dis- 
charges and operates through the clos- 
ing crank, breaker closing cam, and 
contact operating linkage to close the 
breaker as shown at B. As the rotating 
mass of the gears is directly coupled 
to the charging crank, its energy is 
returned to the mechanism operation 
through flywheel action. The energy 
will aid the closing under sudden 
magnetic and mechanical loading. 
Under the usual operation of normal 
load currents or no load, the excess 
energy is returned to the springs 
through partial recharging as _repre- 
sented at C. 

Operating against the load require- 
ments, after the contacts touch there 
is a smooth retardation to a point 
slightly beyond the point of final con- 
tact wipe. This assures long life and 
gives a positive action. With a short 
circuit operation of 100,000 amp, no 
stalling occurs and operation is only 
slightly retarded. 


The interrupter itself effectively 
interrupts the arc by dividing the cur- 
rent among multiple parallel arcs in 
narrow slots formed by perforated 
separating plates of phospho-asbestos. 
Arcing contacts are silver tungsten. 
Main and intermediate moving con- 
tacts are silver surfaced and are 
pivoted on a current-carrying silver 
surfaced pin, as are the acing contacts. 
Main contacts range in number from 
4 to 10 corresponding to a current 
range of 1600 to 4000 amp per pole. 


t 


Foolproofing an Electric Range Timer 


F. W. Truesdell 
Meter and Instrument Dept. 
General Electric Company 


F aiLure to cock the switch mechanism 
has been the most common cause of 
improper operation of timers for elec- 
tric ranges. On earlier timers when 
the setting made was too long the 
oven would usually come on 12 hr 
later than desired with unsatisfactory 
results. Most previous timers required 
three operations to set them for auto- 
matic control: 


1. Set the “stop” time when cook- 
ing is to finish. 

Set hours to cook. 

Cock the switch mechanism by 
setting a lever to “automatic” 
position. 


Oo bo 


On the new Genera! Electric range 
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timer, Fig. 1, now made by the Appli- 
ance Control Dept., Morris, Ill., only 
the first two simple, logical operations 
are required. This improvement has 
been accomplished by a new combi- 
nation of simple parts. During the 
“Stop” setting, a tripping member 
shown in Fig. 2, is rotated with re- 
spect to the clock mechanism so that 
when the time of day reaches any 
desired “stop” setting, the tripping 
member will always be at the same 
angular tripping position with respect 
to the vertical centerline. 

For simplicity and greater reliabil- 
ity, the operating energy for the 
switch mechanism is stored directly in 
the copper alloy contact blades, in 
the open or off condition, rather than 
in auxiliary springs and linkages. This 
is done during the cammed axial mo- 


tion of the “Hours-to-Cook” shaft A 
in Fig. 3 as it is turned initially so 
that an arm attached to the shaft is 
moved from the “Off” to the zero 
Hours-to-Cook position. At the same 
time the arm on shaft A is moved 
axially into the plane of the tripping 
member. 

The Hours to Cook setting is made 
by turning the shaft so that its arm is 
the desired number of hours (1 hr 
equals 30 deg) from the zero position. 
An “On” latch is pivoted on the arm 
in the plane of the tripping member. 
After the setting is completed, the 
tripping member, which is being ro- 
tated 30 deg per hr by the clock 
mechanism, will come in contact with 
the latch. The longest possible setting 
is with the latch against the tripping 
member, and equals the time remain- 
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ELECTRICAL TUBING 
gives 






Here’s why... 


VARGLAS Tubing is now impregnated with G.E. PERMAFIL 


9 
Here’s how... 
Ya BETTER DIELECTRIC RETENTION 


« - « 7,000 volts — and keeps its high dielectric value under toughest service 
conditions. 


BETTER FLEXIBILITY 


«. . twist it—tie it— bend it — wrap itl No crack —no peel —no dielectric loss. 


BETTER HEAT RESISTANCE 


. .. withstands more than 2,000 hours at 105° to 110° C — 1,000 hours at 125° 
C — extensive periods even at 150° C. 


AVAILABLE IN COILS 


. . so that you can cut the length you need — no more, no less, no waste. 
Standard colors — wide range of sizes — meets or exceeds all A.S.T.M. 
specifications. 












CAN BE AFTER-TREATED Send for 
. in baking and varnishing operations. Reacts 


better than most oleoresinous materials and other i i 3 3 
synthetic coated tubings. Sample— 


; pee eremeND an 


“ Informati 
VARFLEX Corporation, 309 jay St., Rome, N.Y. ohne 


CORPORATION Please send me full information as well as a free sample of your new 


Varglas Tubing impregnated with General Electric Permafil. | am particularly 
Makers of interested in samples suitable for SE a ean CPE: Eee 





Electrical Insulating i Pretoria 
Tubing and Sleeving ne ee ct rwrttelnioe - a ee 
i ie asses as es oe Beatie eee 
City pee ees ate ie Shieh SebacbeSas MINIERE tind acne 
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Fig. 1—New GE range timer is designed to prevent settings resulting in oper- 
ating intervals longer than the remaining time to the “stop” setting. 









LATCH 


TRIPPING 


ea MEMBER 
14 . (IN TRIPPING 
SHAFT POSITION ) 


OUTER 
PART OF 
SHAFT “A" 


STOP DIAL 


(TURNS IN CLOCKWISE 
DIRECTION ONLY ) 


Fig. 2—Tripping member is always in the same position at the time tripping 
is required. Pawl prevents turning “stop” setting shaft in wrong direction. 





"ON" CONTACT BLADE 
SUPPORT 


LATCHING SHOULDER 
AXIAL CAM 
"ON" LATCH 
LATCHING _ \ 
SURFACE _ \ 
MOTION LIMITING 














hy 


ai Nan / “Ay 
SHAFT A CONTACT BLADES 
ARMS BIASED TOWARD LEFT 


L'OFF" CONTACT BLADE SUPPORT 
“SOUTER PART OF SHAFT "A" 


“HOURS TO COOK" DIAL 


Fig. 3—Operating energy for the switch mechanism is stored in the 
contact blades, when shaft A is initially turned. 





150 


ing to the Stop setting. The tripping 
member then moves the latch to the 
unlatched position permitting the con- 
tacts to close. 

As the tripping member continues 
turning, it pushes the arm on shaft 
A toward the zero position. At zero 
the arm will jump ahead as the force 
in the contact blades pushes the cam 
back down the incline causing the 
contacts to open and the cooking to 
stop. Simultaneously the arm and 
latch move out of the plane of the 
tripping member where they remain 
until the timer is again set to auto- 
matically control a cooking cycle. 

Two safeguards assure foolproot 
operation of this mechanism. — First, 
a gravity-operated pawl shown in 
Fig. 2 prevents turning the Stop set- 
ting shaft in a counter-clockwise di- 
rection which would permit setting the 
tripping member on the wrong side of 
the arm. Second, a slight lost mo- 
tion has been added between the outer 
end of shaft A and its inner or main 
part to prevent tripping the latch and 
closing the contacts if the Hours-to- 
Cook setting is inadvertently — set 
longer than actually desired. The 
setting motion is transmitted from 
the outer part to the main outer end 
of the shaft. This arm has a formed 
end which extends into the plane of 
the latch on its down-scale side. The 
formed end is at a radius greater 
than the radius of clock-driven trip- 
ping member. When making the 
Hlours-to-Cook setting, the formed 
end of the arm is pushed against the 
outer end of the latch so that the latch 
can't trip even if it is pushed hard 
against the tripping member. This 
prevents accidental closure of the con- 
tact during the setting operation which 
might result in a longer than desired 
cooking period. 

Thus, the new General Electric oven 
timer requires only two of the three 
operations needed to set earlier timers. 
The most easily forgotten operation of 
cocking the mechanism is combined 
with the Hours-to-Cook setting. Also, 
it has a positive mechanical stop to 
prevent settings resulting in oper- 
ating intervals longer than the time 
remaining to the “Stop Cooking” set- 
ting. In addition, the non-reversible 
Stop setting prevents settings that 
would result in longer than the de- 
sired cooking interval. Ood 


Aluminum Adopted 
for Bus Duct 


RESULT OF A SEVEN-YEAR development 
program, aluminum has been adopted 
for bus bars in the line of power dis- 
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GUARDIAN 











mah 


ROCKET FIRING 





CONTROLS 


COMMUNICATIONS 


"WG? to AIRCRAFT DESIGN ENGINEERS e e e 
the complete interchangeability(on the same mounting base)of this 
new line of Guardian Aircraft Relays allows for constantly chang- 
ing power and performance requirements. Units range from single 
pole, single throw (time delay available)to four pole, double throw 
contact combinations, with ratings from 10 amperes to 50 amperes 
at 28 v., D.C. All sealed in accordance with MIL-R-6106. Weights: 


from 7.5 ounces to 20.8 ounces. aan Papers 
Solenoid Contactor 
Imagine the flexibility made possible at the design, modification and 


retrofit stages by standard spacing of mounting bracket holes which 
permits complete interchangeability of these highly reliable new 
Guardian Aircraft Relays. This is the way to meet new control specifi- 
cations with no changes in frame drawings. Dimensions vary only 
between back plates and terminals on face plates. 





For replacing relays after assemblies get under way, or for aircraft 
maintenance and modernization, these interchangeable Guardian 


z : _ i Interchangeable 
Aircraft Relays are a practical ‘‘must’’! Write for Bulletin 1 A R. 10 Amp ' 4P.D.T. 


NOTE THE PRECISE ALI 





——, 





EERIE 


) 3 P.D.T 4 P.D P.D.T . >.7 3 P.D 5.P ».T 3 P.D r 2 P.D.T 
Specify from Guardian's complete range for every advantage of quick interchange! 


GUARDIAN WW ELECTRIC 


1627-J W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN (INDUSTRY 
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tribution ducts made by Bull Dog 
Electric Products Co., Detroit, Mich. 





For good conductivity at joints, sur- 
faces are plated with zinc, copper 


and silver. Plating prevents the for- 
mation of a high-resistance coating, 
gives good conductivity, and avoids 
electrolysis when connected to exist- 
ing copper or aluminum bus bars. 
Contact pressure at joints is sup- 
plied by spring cup washers maintain- 
ing a pressure in excess of 1000 Ib. 
No special preparation of contact sur- 
faces is needed. For resistance to 
short-circuit stresses, a high-strength 


cold-worked material is used. 
Although cross section is increased 
to provide the same voltage-drop rat- 
ing as for copper bus, the low density 
of aluminum gives a substantial re- 
duction in overall weight—up to 41 
per cent in some sizes. The new dis- 
tribution duct is completely inter- 
changeable with the former design 
using copper, and with existing plugs 
and accessories. Ogaog 


Flywheel Supplies Power During Transfer 


A MOTOR-GENERATOR SET is often em- 
ployed as the source of d-c power for 
the operation of unattended micro- 
wave equipment. The drive motor for 
the set is usually connected to the 


a-c line of the local utility, which is 
subject to occasional failure in emer- 
gencies. Therefore, it may be neces- 
sary to provide standby gasoline en- 


gine-generator units to insure con- 








tinuity of power supply for vital 
microwave installations for protective 
relaying, supervisory control and com- 
munications. 

A special flywheel motor-generator 
set has been developed by the Elec- 
tric Machinery Mfg. Company — to 
eliminate the momentary interruption 
of power that occurs between the 
failure is detected and the 
standby plant comes up to voltage. 


time a 


During normal operating conditions, 
the set operates from the commercial 
power svstem. When there is a powe1 
system disturbance or 
stored 


outage, the 
in the flywheel drives 
the generator to supply power, with a 
frequency tolerance down to 50 ey- 
cles, for a 7-sec interval. This allows 
sufficient time for the automatic start- 
ing of an emergency standby gener- 
ator set and switching of microwave 
eqnipment from the flywheel motor- 
generator set 


energy 


power source to the 
emergency power source. 

The automatic transfer control has 
a frequency relay sensitive to a 12 
to 2-cycle which — initiates 
starting of the standby power supply. 
When standby power voltage and fre- 


decline 


quency are normal, a mechanically 
interlocked switch connects the micro 
wave equipment to the standby set. 
The microwave equipment is auto 
matically transferred back to the 
motor-generator set when commercial 
power is restored. 


Synchros Solve Three-D Problem 


THE GENERAL ELECTRIC COMPANY 
has come up with an inexpensive sys- 
tem to help movie exhibitors convert 
their theaters for handling three-di- 
mensional films. Many of the new mo- 
tion pictures require two or more 
projectors to achieve the optical ef- 
fect of depth. The reels of film must 
be projected in precise synchroniza- 
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tion for best results. The new system 
consists of interconnected synchros 
that keep the projectors operating in 
unison for three-D movies. Then, by 
means of a disconnect switch in the 
circuit of the synchro rotors, the pro- 
jectors can be made to run independ- 
ently for standard films. 

Each synchro in the system is cou- 


pled to the drive motor of the corre 

sponding projector by a_ pair ol 
sprockets and a chain. When the pro- 
jectors are in synchronism, the syn- 
chro rotor voltages are in phase with 
one another. Under these conditions, 
the synchros exert no torque on the 
system. However, should a difference 
in speed occur, electrical currents are 
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dependability through extra value 
features...in Adlake Mercury Relays 


i, 
———— — 


Dependability is the sum of many things... bh e SS ~ 
‘a 


and ADLAKE’s dependability is built on a com- 
bination of plus features like these: 


Positive leak-proof sealing—assured by the 
use of properly selected metals and glass com- 
ponents with properly matched thermal ex- 
pansion characteristics. 


Arc-resisting ceramics—ceramics with great 
temperature-resistance are used to reduce any 
destructive effect caused by the arc. 


Liquid mercury-to-mercury contacts — com- 
pletely eliminate failures caused by low con- 
tact pressure, contact burning, pitting and 
sticking . . . and the inherent high surface 
tension of mercury imparts an ideal snap 
action to contacts. Type 5000 ADLAKE 

Sensitive Relay Contact Normally Open or Closed 





What’s more, every ADLAKE Relay is abso- 


Adams & Westlake Company, 1168 N. Michi- 
gan, Elkhart, Indiana; in Canada, write 
Powerlite Devices, Ltd., of Toronto. 


lutely safe . . . silent and chatterless . . . and 
requires no maintenance whatsoever. Get the — : 
complete story today write for your free (Hella bey er, 

. ee a AL ] “ y 
copy of the ADLAKE Relay Catalog. The — , Sl 


THE 


Adams & Westlake 


COMPANY 
Established 1857 * ELKHART, INDIANA « New York « Chicago 
Manufacturers of ADLAKE Hermetically Sealed Mercury Relays 
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Two General Electric synchros couple 


these two projectors electrically for 
the showing of three-D movies. The 
synchros, which are being adjusted 
here by the operators, are tied to their 
respective drive motors by chains and 
sprockets. 


set up in the synchro rotors. The 
synchro torques developed as a result 
of these currents are in such direc- 
tion to assist the rotation of a drive 
motor running below normal speed 
and retard above normal speed. 


As described by the Society of Mo- 
tion Picture and Television Engineers, 
working jointly with the Motion Pic- 
ture Research Council, the preferred 
system uses two-pole, 1440-rpm, syn- 
chro motors, having a peak torque 
rating of at least 1 lb-ft. The synchro 
motor is coupled to the projector 
motor with a timing belt and sprock- 
ets. The sprocket ratio must be ex- 
actly the same ratio as exists between 
the motor and shutter. 

For most machines this ratio is 49 
to 40, which is the ratio of the motor 
speed (1764 rpm on 60 cycle power) 
to the shutter speed (1440 rpm). For 
some machines with two-pole motors, 
this ratio is 3528 to 1440, which 
equals 49 to 20. The coupling ratio 
is correct when one revolution of the 
synchro produces exactly one revolu- 
tion of the shutter. 

This arrangement precludes all er- 
rors in lineup, provided the synchro 
and shutter are coupled in-line on the 
initial installation. The projectionist 
simply turns the hand wheel on each 
synchro to an index mark. 


Selected Plastics Applications 


THREE RECENT APPLICATIONS for plas- 
tics are shown here: 

Fig. 1—The automatic interior light 
in Philco’s 1953 refrigerator is re- 
cessed flush in the sidewall for space 
economy. The illustration shows the 
housing (translucent cover removed ) 
molded by General Industries, Elyria, 
Ohio, from American Cyanamid’s 
Beetle urea-formaldehyde. The hous- 
ing has “built-in” color; a smooth, 
easily washed surface; and provides 
adequate thermal insulation. — Illus- 
tration shows molded-in details. 

Fig. 2—A one-piece cellulose-ace- 
tate molding provides this white 
housing for Cory’s electric knife 
sharpener. Surface exhibits good stain 
resistance to common oils and greases. 
Molded by Elmer E. Mills Corp., Chi- 
cago, from Hercules Powder Com- 
pany s Hercocel A. 





FIG. 1 
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Fig. 3—Glass-reinforced polyester 
slot cell wedges are used in Class B 
motors to replace asbestos-phenolic 
and fish-paper combination. Reasons 
cited for this changeover are as 
follows: 

a. The channel-shaped wedge pro- 
vides more room in the slot for con- 
ductors than the previously used rec- 
tangular wedge. (See illustration. ) 

b. One-hundred per cent Class B 
performance is assured by incorpo- 
rating Class B material throughout the 
entire channel, including the legs, 
which were formerly of fish paper. 

c. The one-piece channel-shaped 
wedge provides faster handling during 
assembly than the two-piece construc- 
tion previously used. 

d. Since the channel wedge is al- 
ready molded to size, the punching, 





FIG. 2 


An acceptable alternate to the two- 
pole 1440 synchro is a four-pole, 720- 
rpm synchro, coupled to the motor on 
a 20/49 ratio, to produce two revolu- 
tions of the suhtter for one revolution 
of the synchro. The 720-rpm, four- 
pole synchro should have a minimum 
peak torque of 2 lb-ft. The four- 
pole synchro will line up and interlock 
at either of two points 180 deg apart, 
but in both positions shutters are 
properly indexed. 

The synchro system replaces me- 
chanical interlocks originally — tried. 
The rotors of the projector drive mo- 
tors were actually tied-in directly by 
means of shafts. The mechanical inter- 
locks were difficult to install and made 
movement about the projectors awk- 
ward. Also, unless heavy, stiff shafts 
were employed, the backlash in the 
coupling might be sufficient to per- 
mit hunting. During the average 
movie program having three-D and 
conventional films intermixed, the 
shaft coupling must be connected and 
disconnected many times a day. | 


shearing and preforming operations 
formerly required are no longer neces- 
sary. 

e. Previous difficulties with proper 
enclosure of the slot liner edges inside 
of the wedge channel have been elimi- 
nated. The strength of the new wedge 


COIL SLOT - CROSS SECTION 


FIG. 3 
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Do you 


with a maximum of dependability 


and life expectancy? 
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PRINTING TIMER 


An electrically operated printing stop 
watch for industrial and scientific timing 
applications. It provides a practical means 
of obtaining experimental or production 
time data automatically through remote 
controls. 


een, 


BODINE 


has a broad line of motors that 
meet these requirements 





The Simplex Time Recorder Co. of Gardner, Massachusetts, met their 

requirements by selecting Bodine motors. They had this to say: 

In laboratory tests, our engineering department found that 

the Bodine motor had the highest torque and performed the 

best of any motor we tried. We have been manufacturing precision 

timing instruments since 1888 and it is essential that we have a motor 

unit with a maximum of dependability and life expectancy. The 

Bodine motor provided us with a small motor to give us long 

periods of operation with no maintenance, and compactness of design” 
Bodine has over 3,500 different standard types, sizes, and windings 

‘ of fractional horsepower motors from 1/2000 to 1/6 horsepower. 

FRACTIONAL Unexcelled in performance and reliability, Bodine motors 

HORSEPOWER will contribute to the design superiority of your motorized products. 


Y , Specify Bodine, today. 


Bodine Electric Co., 2256 W. Ohio Street, Chicago 12, Illinois 
REPRESENTATIVES IN PRINCIPAL CITIES. IN CANADA: RENOLD-COVENTRY, LTD. 





BODINE MOTORS...THE POWER BEHIND THE LEADING PRODUCTS 
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permits the edges of the thin liner 
material to be drawn into the wedge 
securely as wedge is driven into place. 


The channel wedges are produced 
by the Glastic Corp., Cleveland, from 
its Glastic materials. Application de- 


scribed is in Westinghouse heavy- 
duty Life-Line motors. A 30 to 50-per 
cent saving in labor cost is claimed, 


Redesigned X-ray Current Stabilizer 


Morton Lomask, Physicist 
Research and Control Instruments Div., 
North American Phillips Company, Inc. 


In X-RAY 
Fig. 1, 


DIFFRACTION EQUIPMENT, 
it is necessary to select some 


value of tube current between 2 and 





Fig. 1—X-ray diffraction equipment 


requires a precise control of tube cur- 


rent held at set value for long periods 
of time. 





Fig. 2—Former tube current stabilizer, left, met require- 
ments but service experience showed the need for closer 
control with fewer tubes. New unit, right, has one tube. 
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50 ma, depending on the work being 
tested, and then hold this value con- 
stant to within + 0.1 per cent over a 
12-hr period. Even if the primary 
voltage on the filament transformer 
is held constant the tube current 
varies as much as 15 per cent as 
emissivity changes with time, partic- 
ularly during warm-up. It sometimes 
takes as long as 4 hr to attain stability. 

To hold current constant a tube cur- 
rent stabilizer, left in Fig. 2, was de- 
veloped consisting of an amplifier and 
control reactor with a circuit employ- 


° ° 
S o 
° S 
S 2 


220 va-c 7 


SOOO 


yI2.6v 


Fig. 3—Simplified schematic of thyratron current stabilizer. 


OQO0000 


wa Control reactor 


ing 9 tubes. While the operation of 
this device was effective, service ex- 
perience indicated a need for fewer 
tubes and closer control, and a devel- 
opment project was undertaken to 
design an improved stabilizer. 

In the new unit, right in Fig. 2, 
variations due to temperature were 
reduced by using a control voltage 
obtained by passing tube current 
through low-temperature-coefficient 
resistors and comparing the drop with 
the voltage of a mercury battery which 


(Continued on page 308) 


High voltage 
windings and 
rectifiers 


2021 


@= §] Thyratron 


67 v mercury 
battery 


A 67-volt 


mercury battery with a low temperature coefficient is the standard. 
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A COMPETITIVE ADVANTAGE ... 
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Have an ace-in-the-hole when competition picks up. 

Ball bearings that consistently measure up to specifications 
are often the means of keeping production rolling at 

top efficiency . . . holding costs down . . . meeting 

the challenge of competition. 


On the basis of consistent precision in holding 

dimensions and meeting specific standards, Fafnir has 
attracted a loyal and growing list of motor and appliance 
manufacturers. The extremes to which Fafnir goes in 

the manufacture and inspection of ball bearings account for 
these features. But they aren’t the only features that 

appeal to manufacturers. Fafnir’s long experience in 

the motor field; bearings in a wide range of types and sizes; 
proper seals and shields to meet specific needs; a fund of 
useful information on bearing fits and installations; all 
contribute to the growing preference for Fafnir Ball 
Bearings. Maybe your answer for meeting competition is 
here. The Fafnir Bearing Company, New Britain, Conn. 


Fafnir Plants are equipped with the most modern in- 
spection devices known ... many of them, Fafnir 
developments. But inspection is only a precautionary 
BA L L ro E A Qn ; NG Ss measure .. . Fafnir quality and precision are built-in. 


MOST COMPLETE 





LINE IN AMERICA 
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for further information on any item reviewed 


in this section, circle item number on postcard in 
Reader Inquiry Facility, or write direct to the 


manufacturer giving ELECTRICAL MANUFACTURING 


as the source for your inquiry 


TWO MOTOR TYPES DESIGNED FOR CORROSION RESISTANCE 


LINE OF CORROSION-RESISTANT e€n- 
closed motors consists of cast iron 
frame totally enclosed non-ventilated 
motors in frame sizes 66, 203 and 204. 
These motors are available in the 
standard type EP, and also as explo- 
sion-proof type JP, with Underwriters’ 
Laboratories approval for Class 1, 
Group D hazardous locations. Ratings 
of both types range from % through 
250 hp. Type EP and type JP motors 
are recommended for driving machines 
used in chemical plants, paper mills, 
oil fields, petroleum refineries, mines, 
steel mills and similar locations where 
corrosion protection is needed. 
Design features include a wall of 
solid cast iron that completely sur- 


rounds the stator laminations. Also, 
after the windings are in place, the 
stator is baked to remove all moisture; 
while still hot, it is immersed in heavy 
insulating varnish. When the heated 
stator is immersed in the much cooler 
varnish the suction created draws the 
varnish into all spaces between the 
windings. The stator is baked and then 
given another dipping and baking to 
insure complete impregnation of the 
windings and to provide a moisture 
resisting coating. Finally, the windings 
are treated with a heavy coat of spe- 
cial acid and alkali resisting varnish. 

The conduit box used on type JP 
motors is of explosion-proof design, 
with machined fits between the cover 





and the base, which are fastened to- 
gether with corrosion resistant cap 
screws. The base of the box is screwed 
onto a threaded nipple which is brazed 
to the frame. A threaded opening is 
provided in the base of the box for 
rigid conduit connection. The rotor 
squirrel] cage is of aluminum cast 
under heavy pressure. Each rotor is 
dynamically balanced to insure free- 
dom from vibration. The running shaft 
seal consists of a brass collar fastened 
on the shaft, and having a small run- 
ning clearance with the bearing cap. 
This collar provides an effective seal 
against the entrance of liquids and 
other foreign materials into the bear 
ing housing. 

Type EP standard motors are built 
in the same ratings and frame sizes as 
type JP motors. Construction features 
are similar, except that these motors 
use a diagonally split conduit box and 
do not have the explosion-proof fea- 
tures of type JP motors. Type EP and 
type JP motors are also available with 
totally enclosed fan-cooled construc- 
tion in ratings 2 through 250 hp. Wag- 
ner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. 


No. 1, 


NEMA SIZE 242 MAGNETIC STARTERS AND CONTACTORS 


NEw size of starters and contactors, 
known as series YG, has been added to 
a line of magnetic controls. This series, 
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having a slightly greater capacity than 
NEMA size 2 and less than size 3, 
does not fall into the conventional pat- 


tern of sizes and is referred to as size 


2'2. The polyphase rating is 20 hp at 
208-220 volts a-c, and 30 hp at 440- 
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about a good place fo get 
the best in 
MOLDED PLASTICS 


* This organization specializes in custom molding of all 
plastics materials. 


* 34 years experience in plastics . . . the know-how 
that has resulted from serving many of the biggest names 
in industry and pioneering some of today’s most widely 
used applications. 


* Top ranking engineers and designers, several with 
this organization 25 to 30 years, help you get the most 
from your plastics applications. 


* For mold fabrication and maintenance, we operate one 
of the largest and best equipped tool-rooms in the industry. 


* For molding thermosetting materials, our 4'% acre 
plant houses scores of automatic and semi-automatic 
compression and plunger molding presses including giants 
capable of volume production of the largest parts made. 


* For molding thermoplastics, a special division, housed 
in its own building, is equipped with dozens of the most 
modern injection machines with particular emphasis on 
units of large capacity. 


* And, as a plus value, you'll find here a unique faculty 
for understanding your needs and interpreting them 
promptly . . . the sound judgment that avoids costly 
misapplications . . . the know-how that insures a practical 
solution to almost any molding problem. 


* As might be expected, 60% of our business comes 
from firms we have served for 15 years or more. 


* A Chicago Molded engineer will be glad to discuss 


plans with you at any time. . . without obligation. Just 
write, wire or phone. 


PRODUCTS CORPORATION 


1024 North Kolmar Avenue e@ Chicago 51, Illinois 


e 
CUSTOM MOLDERS 
OF ALL 


Member, Committee on Large Plastics Moldings, SPI 
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550 volts a-c; single-phase rating is 5 
hp at 110 volts, and 10 hp at 208-220 
volts a-c. Series YG includes starters, 
reversing starters, contactors and re- 
versing contactors in open types, in 
general-purpose steel cases and _ in 
water-tight, dust-tight housings. The 
starters are available with or without 
built-in pushbuttons or selector 
switches. Since this series has horse- 
power capacities overlapping the con- 
ventional size 2, in many cases it is not 
necessary to use a size 3 starter. The 
same applies to the physical size, since 
the series is appreciably smaller than 
size 3. Series YG (size 2%) starters 









sure, the new compound is said to 
have a compression set of only 8 per 
cent after 22 hr at 300 F as compared 
with nearly 100 per cent for organic 
rubber and about 75 per cent for gen- 
eral-purpose silicone rubber. Water 
absorption is 1 per cent after immer- 
sion for one week at 70 C. Claim is 
that the new silicone rubber, desig- 
nated SE-360, can be used, to produce 
highly uniform parts from ordinary 
rubber molds. It has a total linear 
shrinkage of 3 per cent after oven cure, 
effecting a saving in the amount of 
compound required. SE-360_ silicone 
rubber is currently available as a com- 
pound of 60 durometer hardness. It 
can be used as a base stock and modi- 
fied by rubber fabricators to yield 70 
or 80 durometer readings. General 
Electric Co., Silicone Products Dept., 
Waterford, N. Y. 

No. 3, Reader ry Facilit page 233 





PUNCH... 
BLANK... 
EMBOSS .. « 
FORM... 


Quickly, Easily, Accurately 
with a DI-ACRO* PUNCH PRESS 


Deep throats — 6 and 12 inches — of 
Di-Acro Punch Presses make them 
ideal for many operations impossible 
to perform on most bench presses. 

Holes of various shapes and sizes— 
as large as 4” in diameter in 16 gauge 
steel—can be punched. Vee shaped 


VERTICAL ACTION STARTER 
Soon to be placed in production is a c 
NEMA size 4 vertical action starter 





ram controls position of punch head with maximum polyphase ratings of Typ 
assuring perfect alignment. Turret 3 50-hp, 220 volts, and 100-hp, 440-550 No 
anh es te yee volts. The new starter is considerably R-4 

cian Min 2 , ale he Eo smaller than the clapper type starte: R-4 
oe — and Soo = - Sortes YF sit replaces. Overall dimensions of the R-4 
*pronounced Die-ack-ro gaat ee es nae galego new open_type are 9% in, wide, 1454 Res 

- larger contact parts, and tee larger me high, in ie. Gam. Scents wee “ 
. ee _" are silver and double-break to elimi R-4 

FOUR HAND AND POWER terminals, resulting in higher ratings; pate all flexible jumpers and_ pivots. RG 


the overall enclosure size is the same 
, as that of he series YF. As result of the 

Di-Acro Power Punch , é ; 
Presses are designed for | Cesign, neither motor nor line wires 
_high speed production. |] need be removed to replace contacts; 

Rated capacity, five tons. 180 strokes sill | lle ak 1} ; 
per minute. Motor driven flywheel and cous can De quUICKly Changed by re 
other moving parts are housed in a moving coil leads and only one screw. 
general-purpose cases are of 


MODELS AVAILABLE The armature has straight line mo- 


tion, guided at top and_ bottom. 
All parts are front mounted for maxi - 
mum accessibility in service and main 





welded, steel cabinet. The 








Hand operated Di-Acro Punch Presses 3 Idi 
are easy to operate, ideal for short run -; | drawn steel; covers are drawn alumi 15 
eee work num. Water-tight and dust-tight cases 
| | are cast aluminum alloy. Furnas Elec- 
PUNCH PRESS ACCESSORIES — tric Co., 1024 McKee St., Batavia, III. Ty 
Complete line of standard size punches | | ile iain Si , ast N 
in round, square, notcher, rectangular | ee Seay ar ita Re 
and oval shapes available in six clear- ms 
ances. Also special sizes. . i eatin . me R- 
SILICONE RUBBER PARTS Fx 
Send for 32-Page Catalog mr — 
is itabees keoth tend end cower Silicone rubber parts can now be pro R- 
|. operated Di-Acro Punch Presses, Bend- duced in molds originally designed for R- 
ers, Brakes, Notchers, Rod Parters , all yy Hie 5 “7 tc a0 = 
, arters, natural and synthetic rubber parts, ac : 
}} Rollers and Shears. Punch and Die Cost ; ; . on . 
| Sheet included. cording to the manufacturer, who has _ 
: wa Creaters of "'Die-Less Duplicating’’ developed a low compression set rub 
reer ber with only half the shrinkage after | tenance. Contacts may be inspected by 
= coef O cro , molding of conventional silicone rub- removing the arc chamber covers, and 
aie ber compounds. Recommended for ca- may be removed without disturbing 
O'NEIL-IRWIN METALWORKING pacitor bushings and for O-rings and _ line or load wiring. 
MFG. CO. LLL S) packings where gaskets and seals must As many as eight electrical inter- 
309 8th Avenue scr ae oe . 17 1" 
Lake City, Minnesota remain effective under sustained pres- — locks (4 NO and 4 NC) may be added 
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The bulk of UTC industrial transformer produc- 
tion is to customer’s specifications for such or- 
ganizations as G. E., Westinghouse, RCA, etc. 
However, a standardized line of approximately 
700 stock items for industrial and communica- 
tion service are available. A few of these types 


ela Misia hick: Mla 


STEP DOWN AUTO-TRANSFORMERS 


With 6 foot cord and female receptacle 220-240 to 110-120 Volts—50/60 Cycles 


Type 

No. Application L W iH 

R41 85 watt capacity 25% 256 3% 4 
R42 125 wattcapacity 3 3 3% ? 
R-43 175 wattcapacity 3% 314 3% 5% 
R44 250 wattcapacity 37% 314 3% 612 
R-45 500 watt capacity 4% 3% 4% 12 
R-46 1200 watt capacity 6% 37% E 
R-64 2500 watts, no cord 10% 43% 6% 


ISOLATION TRANSFORMERS 


Ideal for isolating line noise, AC-DC sets, etc. Excellent electrostatic shielding. 


1500 volt breakdown test. Six foot cord and male receptacle. 


Primary 110-120 volts, 50/60 cycles —Secondary 110-120 voits 
Type Wet. 
No. Rating L Ww H_ Lbs. 
R-72 40 watts 2% 2% 3% 4 
R-73 100watts 3% 3% 3% £6 
R74 250watts 4% 3% 45% 12 


R-75 600 watts 6% 378 456 20 


R-76 1200 watts 8% 4%2 5% 30 


R-77 = 2500 watts 12 7 9 70 
(no-cord) 


(seeeereeeeeemnnenennns 


150 VARICK STREET 


EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y., 


LINE VOLTAGE ADJUSTERS WITH METER 


The perfect answer to abnormal or fluctuating line 
voltage. Adjust switch so that meter reads at red line 
and you know that your equipment is working at 
correct voltage. 


These units combine a tapped auto-transformer with 
a switch and meter in a compact, rugged assembly. 
The nine tap switch provides for line voltages of 60 
to 140 volts on 115 volt output models and 160 to 
240 volts on 230 volt output models. 


All units are designed for 50/60 cycle service and 
come complete with 6 foot input cord and plug and 
outlet receptacle. 


Type Sec. 

No. Primary Voltages Volts Watts 
R-78 60, 70, 80, 90, 100, 110, 120, 130, 140 115 150 
R-79 60, 70, 80, 90, 100, 110, 120, 130, 140 115 300 
R-80 60, 70, 80, 90, 100, 110, 120, 130, 140 115 600 
R-81 60, 70, 80, 90, 100, 110, 120, 130, 140 115 1200 
R-83 160, 170, 180, 190, 200, 210, 220, 230, 240 230 150 
R-84 160, 170, 180, 190, 200, 210, 220, 230, 240 230 300 
R-85 160, 170, 180, 190, 200, 210, 220, 230, 240 230 600 1 


R-86 160, 170, 180, 190, 200, 210, 220, 230, 240 230 1200 


EXPORT VOLTAGE ADAPTER 


Complete with cord and plug and special locking switch providing for line voltages 
of 105, 115, 125, 135, 150, 210, 230, 250 volts; 42 to 60 cycles. Output voltage 115. 


Type Wet. 

No. Rating Lbs. 
R-47 85 watts 412 
R-48 150 watts 514 


TV VOLTAGE REGULATOR 


Complete with cord, plug, and special locking 
switch. Permits operation of 115 volt 50/60 
cycle TV sets on line voltages of 85, 90, 95, 100, 
105, 110, 120, 125 V. 


Type Wet. 
No. Rating Lbs. 


R-49 350 Watts 


asa aeETelOaeaErleaeETrlCUCOUCUlUCUCOCCTClCcClClC OTC TCllC rl rT lel eel eel eee eer lee 


SIGNALLING AND CONTROL TRANSFORMERS 


Primary 110-120 volts, 50/60 cycles —Secondary 110-120 volts 


High power transformers suitable for operating relays, sirens, horns, gongs, etc. 
from 115 V. 50/60 cycle line. These units have four secondary terminals providing 
4, 8, 12, 16, 20 and 24 volt output. The volt ampere rating is based on the 24 volt 
secondary tap with corresponding reduction at the lower voltages. Underwriters’ 
approved primary leads are employed, and screw-type binding posts. 


OVERALL MTG. WEIGHT 
TYPE WATTS DIMENSIONS DIM. LBS. 


SC-3 50 3 x31/2x3-9/16 
SC-4 100 3Y%4x4 x4 


1%ex2\%4 3 
21x21 


SC-5 250 4 x5 x4% 31/4x3 


NEW YORK 13, WN. Y. 
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FORE 
INSTRUMENT 


COMPONENTS 


Ford Instrument Company makes 
the finest precision instruments 
and mechanisms for industry and 
the armed forces. 





with single spider gear—available in 
3/16,” 1/4” and 5/16” shaft diameters 
—high accuracy, low friction. 





FORD TELESYN UNITS are available in 
wide selection of sizes—proved preci- 
sion accuracy, corrosion and fungus 
resistance mean better synchros when 
you specify Telesyn. 





FORD SERVO MOTORS (60 and 400 


cycles) for extremely low inertia and 
high frequency response. 1/5; 14; 114; 
214; 5; 10-watt models in both low 
and high voltage, including magnetic 
amplifier controlled types. 





FORD ELECTRICAL RESOLVERS avail- 

able in sizes 23 and 31—interchange- 

ability, temperature compensation 

—60°F to +160°F, highest accuracy, 

adaptability, 400 cycle frequency. 
Ford Instrument also makes mag- 
netic amplifier systems, computers, 
converters, mechanical integrators 
and other instruments and equip- 
ment. Write for more details. 


(@ 
cm 


1 


FORD INSTRUMENT COMPANY 


Division of The Sperry Corporation 
31-10 Thomson Ave., Long Island City 1, N.Y. 
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to the starter, either at the factory or 
after shipment. Interlocks are mounted 
on their own insulating base and can 
be fastened to the starter with two 
screws without removing the starter 
from its enclosure. A magnet with a 
built-in, permanent air gap greatly 
lengthens magnet life. Magnetic yokes 
in each arc chamber increase rupturing 
capacity well beyond the maximum 
starter rating. Square D Co., 4041 N. 
Richards St., Milwaukee 12, Wis. 

No. 4, Reader Inquiry Facility, page 233. 


ADJUSTABLE SLIP-TYPE 
CLUTCHES 
New line of adjustable torque-limiting 
clutches provide overload protection 
for machine drives. They act as an 
automatic shear pin mechanism and 
avoid the time required to insert new 
shear pins. Clutches are adapted to 
roller chain drives, including standard 
Morse Type A plain plate roller chain 
sprockets. Other types of rotating 
members such as gears, pulleys and 
sheaves can also be used with the new 
clutches. The torque-limiting clutches 
can be used as overload protection de- 
vices in the power drives of many 
types of industrial machinery where 
the torque capacity of the drive does 
not exceed 260 ft-lb. The clutches 
consist of a steel body, two steel clutch 
plates, two friction disks, a Belleville 
clutch spring and a cast iron adjusting 
nut. The rotating member is held be- 
tween the friction disks through spring 
pressure exerted on the clutch plates 
which slide on splines on the hub. The 
torque setting of the clutch is obtained 
by adjusting the spring tension with 
the threaded thumb nut. Compact 
clutch design is made possible through 
the use of a Belleville spring. Included 
among the advantages are: the over- 
load setting can be readily determined 
without multilating a component; the 
clutch is tamper proof in that the max- 
imum setting cannot be exceeded: and 
replacement of shear pins is avoided. 
Clutches are mounted on driveshafts 
with a standard keyway and set screw 
arrangement. They can be disassem- 
bled by removing the adjusting nut, 
which permits the spring, clutch 
plates, friction material and rotating 
member to slide off over the hub. In 
operation, the rotating member breaks 
away from the disks at the overload 
torque setting. Then the rotating mem- 
ber remains stationary in relation to 
the clutch hub, with the friction torque 
of the clutch remaining at from one- 
third to one-half the overload setting. 
Thus the clutch rotating member is 
rendered inoperative until the drive 
is shut off and the overload condition 
corrected. The clutches are made in 
4%, 5%, and 6% in. diam sizes with 


ratings of 55, 121.5 and 260 ft-lb, re- 
spectively. Maximum bores (with 
standard keyways) are 1, 14% and 2% 
in. Overall lengths are 2%, 3 and 3% 
in. Hubs have 2.000, 2.625 and 4.259 
in. OD. The 4% in. clutch will accomo- 
date standard 4, % and % in. pitch 





Type A roller chain sprockets. The 
542-in. clutch will handle these sprock- 
ets as well as l-in. pitch sprockets. 
The 6%-in. clutch will take ‘2, 5s, % 
and 1% in. pitch sprockets. Morse 
Chain Co., 7601 Central Ave., De- 
troit 10, Mich. 

rcle No. 5, f f 


SMALL HERMETIC SWITCHES 


Originally designed for aircraft ap- 
plications, new line of hermetically 
sealed precision snap switches has a 
rapid rate of contact traverse with 
negligible contact bounce and snap 
make and break with higher contact 
pressures at any point of actuation. 
A one-piece, heavy-duty beryllium 
copper switch blade, with pure silver 
contacts welded in position, offers 
excellent electrical and thermal con- 
ductivity, increasing contact _ life. 
Standard switch may be cycled to 
750 operations per min. Initial con- 
tact force averaging 100 gm is com- 
bined with low mass to produce un- 
usual vibration and shock resistance. 
The standard blade maintains con- 
tact without chatter through 10 g and 
through 700 cps when pretraveled 
to within 0.001 in. of its operation 
position. 

The work required to actuate these 
switches is small despite the high 
contact forces and rapid switching 
action. Starting from the “actuator 
free position” an average of 0.3 in.- 
oz is required. Starting from the “re- 
leasing position” an average of 0.01 
in.-oz is needed. Ratings up to 50,000 
ft include 28 volts d-c, 10 amp, or 
110 volts a-c, 10 amp from 60 to 
400 cycles. Minimum life of 100,000 
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NEW CONCEPTS IN FINE-PITCH GEAR SUPPLY! | 


 RYNEL 





DESIGNERS AND SUPPLIERS 


Electronic 
Instrument 
Communication 
Navigation 
Power Tool 
and 
Appliance 


FINE-PITCH GEARS 


Phone 


CORPORATION 
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WHERE PRECISION SPECIFICATIONS ARE A ““MUST” 


PRECISION GEARS OFFER: 


DESIGN ENGINEERING 
PRODUCTION SUPPLY 

GEAR LABORATORY ANALYSIS 
AIR-LIFT SERVICE 


Complete gear service not only in design and supply, but in ultimate 
product performance, is assured by Rynel’s new production system 
of gear quality control. Gear laboratory checking and executive- 
type air service assure you of precision specifications, custom- 
designed and delivered to meet your requirements. 


Consult Rynel engineers on your precision gear requirements, 
12 pitch and finer. 


A Rynel Engineer will visit you the same day you call 


SEND FOR YOUR COPY — 
New Concepts in Fine Pitch Gear Supply. 


Sterling 4440 * Chicago LOngbeach 11-7111 


401 Miller Street, Sterling, Illinois ® 4730 N. Western Avenue, Chicago, Illinois 


SPUR - HELICAL - WORM - WORM GEAR - INTERNAL - SEGMENT - RATCHET - STRAIGHT BEVEL GEARS 
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8 in a line .. . for fast anchoring of leads on 
solenoid coils with PERMACEL Electrical Tape. 
No doubt there is an important use for 
PERMACEL on your jobs. Our Tape Engineer- 
ing Service can give you the answer... 
without obligation. 


PERMACEL 


PRESSURE SENSITIVE 


ELECTRICAL TAPES 





INDUSTRIAL TAPE CORPORATION, NEW BRUNSWICK, N. J. 
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operations is claimed at rated load, 
Solder-type terminals, accommodating 
two No. 20 stranded wires, are her- 
metically sealed and the hermetic en- 
closure will withstand 100 psi internal 
pressure. Haydon Switch Co., 232 N, 
Elm St., Waterbury, Conn. 

Cir No. 6 Lecder nquiry Ft t [ 22 


PLUG-IN METER RELAY 


Hermetically sealed and shock-mount- 
ed, Model 265, non-indicating meter 
relay has a balanced movement, self- 
locking contacts and _ sensitivities as 
great as 0.2 microamp. It is sealed in 
a round metal can and can be fur- 
nished with either an octal plug con- 
nector or other type of sealed header. 
The jeweled movement is shock- 
mounted for protection from jars and 
vibration. Sensitivity ranges are listed 
from 0.2 microamp to 50 amp, or 0.05 
mv to 500 volts. Copper oxide or crys- 
tal diode rectifiers are used for a-c 
operation. Rectifiers or r-f thermo- 
couples can be included inside the 
sealed case, or they may be used 
externally. 

Contacts lock in by a holding coil 
in the relay. They are released by 
breaking the circuit to the holding 
coil. Contacts are rated 5 to 25 milli- 





amp at 75 to 125 d-c volts. The con- 
tact current energizes the holding 
coil. Contact arrangement is SPST o1 
SPDT. Accuracy is factory-adjusted 
to within 3 per cent of the specified 
voltage or current. By adjusting cir 
cuit resistance, accuracy can be in- 
creased to within 1 per cent. De 
sign allows a range of response time 
from 1 millisec to 10 see, but most 
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2... they resist 


corrosion 
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‘ f 7 XY iia 
How T&B Sta-kon’ terminals, ~ 
ow ~< 3 | ta- on ermina Installed Sta-kon terminals have no 
. voids that permit interior attack from 
corrosive agents or atmospheres. The 


wire strands and terminal barrel are 


Va \\ 

* e e@ 6, ¢ ae: oe 
im pr t i rin qj pe r 0 r im al ne compressed into a solid mass of excep- 

( - ; Nerf tional conductivity. Radar, TV and 

} ; ; lt other electronic applications show 

eee | en fewer operational failures when Sta-kon 

ATT th terminals are specified. 
tl ae , 
a SB oe f.. 

a <= —_— a oo i ( = 





\ eS c 3 e :~ oN’ 
ed Xt \ CV 
:\ A 3.... they preven 
\ accidental shorts 
Self-insulated Sta-kon terminals pre- 
* inal. vent metal-to-metal contact between 
l. T&B Sta-kon terminals crowded or over-lapped leads. Color- 
will not vibrate loose coded nylon insulation can’t slip loose 
. .. withstands heat, cold, oils and gaso- 
Fully approved for military aircraft use, Sta-kon ter- line. A single operation with T & B 
y app : : 
minals offer permanent, mechanically-strong electri- Shure Stake Tools simultaneously stakes 
cally-sound connections. T & B staking tools provide terminal to wire with terrific pressure, 
and keeps the insulation permanently 


contact pressures between barrel and wire approxi- 
mating 40,000 p.s.i. Physical design of the T & B stake in place. 

mark is such that it cannot be pushed out . . . the For complete information on the 
barrel never relaxes its pressure on the wire. Millions complete line of T & B Sta-kon termi- 
of Sta-kon terminals have efficiently withstood the nals and connectors, write for Bulletin 
buffeting and vibration of near-sonic jet fighter speeds. #61. 







LOOK FOR THIS SIGN — Cf IT’S THE MARK OF AN AUTHORIZED T & B DISTRIBUTOR 
f. 
{ The complete line of T & B fittings for conductors and raceways is sold only by recognized 
electrical wholesalers. It’s our way of assuring you the service and savings of a friendly local 
738 


Nie ; 
Tita 





source. Call him for all your electrical needs. 


THE THOMAS & BETTS CO. 


INCORPORATED 


28 Butler Street * Elizabeth 1, New Jersey 
Thomas & Betts Ltd., Montreal, P.Q., Canada 
MANUFACTURERS OF FINE ELECTRICAL FITTINGS SINCE 1898 
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Little lamps that help you 
whip-up more sales 


UILT-IN lighting in electric mixers has clinched many 

a sale that might otherwise have been lost. Chances are, 
a small General Electric filament or glow lamp can add new 
sales appeal to your product, too! 


Little G-E lamps can make a product easier to use, safer to 

use. They add little cost, and make your product 

stand out from the rest. General Electric has 

a complete line of small lamps. For help in 

selecting the right one for your product, consult 

your nearest G-E lamp district office. Or write 

Lamp Division, General Electric, Dept. 166- LAMPS 
EM-8, Nela Park, Cleveland 12, Ohio. 


You can put your confidence in— 


GENERAL @@) ELECTRIC 
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ranges will have a response time of 
a few millisec. Time delay can be 
calibrated in seconds or millisec. 
Calibrated in millivolts, and with bi- 
metal compensation, relay provides 
control of temperature or safety alarm 
when used with standard thermo- 
couples. Double contact relays (SPDT) 
provide both high and low limit for 
over or under control. Assembly 
Products, Inc., Main & Bell Sts, 
Chagrin Falls, Ohio. 


ircle No. 7, Reade ty, ye 233 


HIGH SPEED SWITCHING 
COMMUTATOR 


Multi-channel, rotary. mechanical, 
high-speed switching commutator is 
designed for use in multi-channel] 
switching, automatic rapid rate sam- 
pling, and other applications. The 
unit features dust-prooft construction 
and noise-free operation throughout 
an operating life of at least 100 hr 
at 5 rps. A_ precision-ground, — cor- 
rosion-resistant shaft, mounted in ball 
bearings, insures close concentricity 
between shaft and mounting surface. 
With precious metal contacts and 
brushes and an external adjustment 
for phase relationship between poles, 
the commutator is designed to give 
clean electrical make and_ break; 
either “break before make” or “make 
before break” types can be supplied. 
Typical specifications are: One or 





two poles with a maximum of 45 ter- 
minals on one pole and 15 terminals 
on the second pole; also, a maximum 
of 90 contacts on one pole and 30 
on the other can be had (two con- 
tacts per terminal). The off period is 
1 deg min on one pole, 5 deg min 
on the other pole. Example of typical 
design is: outer circuit 27 contacts, 
each with a terminal, and a ratio (pet 
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When they counted 
ALL the costs, 
Monel wire cloth bags 
were cheaper than fabric 





Above, spinning Monel-covered silica gel sack 
into accumulator tube. At right, cutaway view 
showing seam-welded Monel sack installed in 


Fabric bags used to be specified to hold 
the moisture absorbing silica gel in 
refrigerator dehydration units. They 
were supposed to be cheaper. Once 
filled with the granular chemical, and 
sewed up, they were assembled into 
recessed steel plates. These were 
welded under water to avoid damag- 
ing the cloth, then dried out. 


Naturally, this time consuming opera- 
tion ran up production costs and there 
was always the possibility that the 
bag would rot or come apart in the 
permanently sealed assembly. 


A design engineer who is with the 
Norge Division of Borg-Warner Corp. 
reasoned that a fine wire mesh would 
be a more practical container for the 
silica gel. So, the problem was given 
to Michigan Wire Cloth Co., Detroit. 


Michigan Wire Cloth experimented 
with fine grades of wire cloth woven 
of several different metals — to deter- 
mine which was most suitable. The 
soldered seam required when using 
brass or bronze bags presented a seri- 
ous problem. When the clips were 
welded at the ends, solder stuck to the 
electrodes or ran out of the seams, 
leaving openings for the silica gel to 
leak out. 


Inco Nickel Alloys 


MONEL® + 
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dehydrator. 


But when they tried 100 mesh, corro- 
sion-resisting Monel, this highly work- 
able alloy welded with a barely notice- 
able seam and they had no trouble 
with the installation. Production was 
stepped up. Costs went down! Actual 
costs over-all became lower than with 
the less expensive cloth bags. 


With Monel, too, there is no trouble 
after installation. Monel holds the sil- 
ica gel permanently despite moisture 
and repeated heating and cooling 
cycles. 


Just as this problem was solved with 
Monel, a problem of yours may be met 
by the special properties of an Inco 
Nickel Alloy. You can check that 
chance quickly with facts from a free 
booklet for electrical designers. Called 
““66 Practical Ideas,” it discusses prob- 
lems of heat, corrosion, vibration, oxi- 
dation and fatigue, met by the high 
nickel alloys. Use the coupon here to 
get a copy. 


And if you are in a hurry for informa- 
tion, write today describing your 
metal problem to our Domestic Appli- 
ance man, George Anner. He will be 
glad to help you. The International 
Nickel Company, Inc., 67 Wall Street, 
New York 5, N. Y. 


Mr. George Anner 


TRADE MARK 


Name 7 


“R’@® MONEL + ’’K’@ MONEL 
“KR’@® MONEL « ‘'S’’® MONEL + INCONEL® 
INCONEL “X’"® « INCONEL “'W’’® « INCOLOY®@ 
NIMONIC® ALLOYS + NICKEL 

LOW CARBON NICKEL + DURANICKEL® 


Company 
Address __ 


City _ 





Consult your distributor of 
Inco Nickel Alloys for the 
latest information on their 
availability from ware- 
house and mill. Remem- 
ber, too—it always helps 
to anticipate your require- 


ments well in advance. 





THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 
Please send me the FREE booklet, 66 Practical Ideas.” 


__ State_ 
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ps Automatic HOPPERS, 


combined with DPS Engineering 
Skill provide outstanding time 
and labor-saving aid in this and 
hundreds of other unique assem- 
bly operations. 


NOTE THIS 
TYPICAL 


EXAMPLE 





GET THE FACTS—WRITE TODAY 
LESS WASTE TIME, LESS LABOR, LESS COST! 


a eal Tha a 





2817 W. FORT ST. 
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contact) of on-to-off time of 10:1; 


inner circuit of 28 contacts with two 
terminals and a ratio of on-to-off time 
of 1:1. The unit will meet performance 
specifications under 50 g steady state 
acceleration and will operate under 
vibrations of 10 g up to 1000 eps. 
Weight is 34% oz. G. M. Giannini & 
Co., Inc., 254 W. Colorado Blvd., 


| Pasadena 1, Calif. 


Circle No. 8, Reader Inquiry Facility 
PRECISION 
POTENTIOMETERS 


As a result of servo-controlled wind- 
ing techniques, linearity of 0.01 per 


| cent is achieved by Series 3500 po- 


tentiometer. Each unit is individually 


| calibrated against a Standard accurate 


to 0.001 per cent. Resistance range 
is 2000 ohms to 300,000 ohms with 
a standard resistance tolerance of +] 
per cent. Lower resistance values 


| down to 500 ohms are available at 


reduced linearity (0.02 per cent). 
Temperature range of operation of 
the standard unit is 0 to 80 C. Low 
temperature coefficient resistance wire 
(0.00002 parts per deg C) and thermal 
cycling is used to stabilize resistance 





value. Depending on resistance value, 
the resolution is as great as 0.0024 
per cent. Electrical and mechanical 
rotation may be specified to any 
value between 360 and 3780 +2 
deg. (Linearity tolerance of 0.01 pet 
cent is based on 3600 deg rotation.) 
A built-in traveling nut-type limit 
stop is a standard feature. This stop, 
which is mechanically independent 
of the wiper arm, is sufficiently rugged 
to serve as the mechanical limit stop 
in most instrument servos. Unit may 
be supplied for panel mounting 01 
suitable for inclusion in servo sys 
tems. The case is accurately con- 
centric with the shaft so that the 
unit may be cradle-mounted and 
driven differentially. Its torque and 
inertia are adapted to servo require- 
ments. Birklan Corp., 200 East Third 
St., Mount Vernon, N. Y. 
e No. 9, Reader wuiry f 
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SUBMINIATURE SWITCH 
Subminiature snap-action — electrical 
switch is enclosed in a plastic case 
less than 1 in. long, slightly over ‘2 
in. high and % in. wide. Switch can 
carry 5 amps at 125 to 250 volts a-c 
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Corning Film-Type 


Resistors 


With a film material that is entirely 
new for resistors. CORNING Film-Type 
Resistors afford a rugged unit with 
exceptional stability and capable of 
withstanding high ambient, high op- 
erating temperatures. (The film ma- 
terial is fired in at red heat to make 
integral contact with the heat-resistant 
glass base, forming a tough bond.) 
Corvinc Film-Type Resistors are 
available in two types: Type N with a 
resistance tolerance of 1% and capa- 
ble of operating at ambient tempera- 
tures up to 140°C.; Type S with a 
normal resistance tolerance of 2% 
and capable of operating at ambient 


temperatures up to 200°C, 


Corning 
Metallized Glass 
inductances 


The exceptionally high electrical sta- 
bility and low temperature coefficient 
of CoRNING Metallized Glass Induc- 
tances are the result of the integral 
contact of the fired-on metallizing 
with dimensionally stable glass coil 
forms. Drift is negligible, even under 
unusually variable ambient tempera- 
tures. High Q is inherent. 

Whether you require uniform, vari- 
able or double pitch windings—fixed 
tuned, permeability tuned or perme- 
ability tuned inductance-trimmer com- 
binations—we can meet your require- 


ments exactly and to close tolerances. 





Corning Metallized 
Glass Midget 
Trimmer Capacitors 


Since these components are produced 
by permanently bonding metal to 
tubes made of glass with practically 
zero temperature coefficients in the 
VHF range, capacity shift is negligible 
even with widely variable ambient 
temperatures. 

CorninG Metallized Glass Midget 
Trimmer Capacitors are available in 
standard types from .3 to 12 u.u.f., or 
can be designed to meet your own par- 
ticular needs. They are simple to sol- 
der, rugged and easy to tune critically. 
With direct traverse trimming, there 
is negligible capacity shift under vi- 
bration, and an absolutely smooth ca- 


pacity curve. 


> Corning inductances, capacitors and resistors are mass produced on automatic 


machinery to close tolerances consistently duplicated from piece to piece. Our 


engineers will be glad to work with you on whatever design assistance you need. 
For complete information, use the coupon below. 


Corning Glass Works 


New Products Division 
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or 2} 


2 amp at 30 volts d-c. Smal] 
size and high current capacity make 
the switch applicable for compact 
electronic equipment, control devices, 
business machines, and other applica- 
tions where a large number of switches 
are used in a limited space. Since 
switch has a small movement differ- 
ential (approximately 0.002 in.) and 
requires little operating force, it pro- 
vides close control when activated by 


WHEN THE 
PART MUST... 





s izes the stress on switch springs. 
protect surface finish Highly vibration and shock resistent, 


isolate vibration the switch is available in three con- 


@ provide a seal 

e “cushion” a shock 

® act as a wick bimetal temperature elements — or 
® dampen noise sensitive diaphragms. A specially de- 
® polish or buff signed snap-action mechanism equal- 
eo 

& 

a 






tact arrangements; SP normally 
closed, SP normally open, and SPDT. 
Electro-Snap Switch & Mfg. Co., 
4218-30 West Lake St., Chicago 24. 
Ill. 


act as a filter 
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MIDGET AIRCRAFT MOTOR 


Midget, totally enclosed, explosion 
proof, d-c electric aircraft motors 
may be used in any application which 
requires 5 to 45 watts output at 
speeds from 9500 rpm to 15,000 rpm. 
They are particularly suitable for 
such applications as driving valves, 
positioning systems and mechanical 
linkages through suitable gearing, and 
other applications. Motors with a 
maximum diam of 1.572 in. and 
lengths of 2.69, 3.00, 3.38 and 3.88 
in. are the outline dimensions of the 
types currently in production. Electro- 
magnetic brakes are incorporated as 
integral parts of the motors, which 
are available with or without thermal 
protectors. These 260 volt d-c, inter- 





Whether you need 
material hard as a board 
or so soft it can be 
accordion pleated, a call 
to Felters can solve your 
problem. Information 
about the jobs you can do 
with Felt is in the 
‘**Felters Design Book’”’ 
Ask for your copy 
today. There’s no 
obligation. 





mittent duty motors are designed to 
meet the environmental and _ service 
requirements of Specification AN-M- 

. 40, and the new proposed MIL spe- 
The gE &é LT E R & | cification for d-c types. Motors are 
Company | designed with single series, split se- 
205 South Street, Boston 11, Mass. | ries, tapped series, shunt or compound 
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Want to make 


a motor 





“sweet and low’? 


Jacks HEINTZ does it ! 


Wherever the height—or length—of a motor-powered unit is im- 
portant, J&H motors ofter unusual compactness p/us modifications 
for particular applications. 

Take floor polishers, for instance. Jack & Heintz has assisted 
manufacturers in the design of their over-all package and the 
power train, to realize full advantage from these “‘sweet and low” 

UW motors. 

FLANGE MOUNT We furnish these motors with or without special face or flange- 
mounting end frames—with capacitors either internally or ex- 
ternally mounted—with either internal starting switch or provision 
for external starting relay—with power receptacle or special leads 
—with lubricated-for-life ball or sleeve bearings—and in ratings 
from }4 to 1'2 hp in single or dual voltage, single or 3-phase, and 
for odd current characteristics. 

FACE MOUNT From food machinery to machine tools, we can think of a dozen 
industries that ought to know more about these motors. Are you 
in one of them? Address inquiries to Jack & Heintz, Inc., Commer- 
cial Motor Division, Cleveland 1, Ohio. 


WITHOUT END FRAME J ACK & Heintz a 
| te Uwe a 


Motors available as shown above, for either 


horizontal or vertical mounting. Clean de- EQUI IPME N aT rae Dias 


sign of housing conforms with modern , eee 
equipment styling. 





means electrical, hydraulic or mechanical devices * designed to solve 
unusual problems of developing power, controlling it, or using it. 
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Equip your field men with it! 


85 






ACTUAL 
SIZE 






INCLUDING 
VOLTAGE 
TEST LEADS 






POCKET-SIZE 


SNAP-AROUND VOLT-AMMETER 


Measures current instantly without shutdowns or ammeter 
connections. Measures voltage accurately on a full-size cali- 
brated scale; eliminates guesswork. 


PICK THE RANGE THAT FITS THE JOB: 


MODEL “10: 0-10 AMPS AC. 0-125/250 VOLTS AC. 
MODEL “25": 0-25 AMPS AC. 0-125/250 VOLTS AC. 


MODEL “50”: 


0-50 AMPS AC. 0-125/250 VOLTS AC. 


MODEL “100”: 0-100 AMPS AC. 0-125/250 VOLTS AC. 


The new Amprobe Junior is ‘‘made to 
order’ for your field men, service 
men and dealers because it offers 
just the range they need, at a price 
that now makes it possible for every 
man to be equipped with one. It 
helps assure a correct installation of 
your equipment, better servicing, 


fewer complaints. We can also make 
up custom ranges to fit your special 
requirements on quantity orders. For 
further information wire or phone col- 
lect, or write to: Pyramid Instrument 
Corporation, Lynbrook, New York. 
(Export Div.: 458 Broadway, New 
York 13. Cable: Morhanex) 


windings. Output shafts to customer 
specifications are available with or 
without integral pinions. Standard or 
special mounting flanges may also be 
specified. Lear, Inc., Grand Rapids 
Div., 110 Ionia Ave., N. W., Grand 
Rapids, Mich. 

No. 11, Reader Inquiry ty, page 233 
WIRE TWISTER 
New tool for safety wiring of electrical 
equipment or any wire twisting oper- 
ation is actually three tools in one: 
pliers, wire cutters, and twister. 
Operation of this tool is simple: The 
two ends of the wire are gripped in 
the jaws, the center rod is slipped 
down, locking the handles, and the 
knob is pulled, spinning the pliers 
and producing a uniform twist in the 
wire. The twister is available in two 
sizes, 12-in. and 9-in. Plier head is 


oil-tempered to increase the life of 
cutting edges; exposed parts are 
nickel chrome plated to prevent rust- 
ing. Ralph C. Robinson Co., Dept. 
PR, Box No. 494, North Sacramento 
15, Calif. 

No. 12, Reader f t je 233 


HYSTERESIS BRAKES 


Two new magnetic tension brakes of 
the hysteresis type with torque ranges 
of 0.4 to 4.0 and 2.0 to 14.0. oz.-in. 
supplement the company’s original 
brake which has a torque range of 
0.1 to 0.5 oz.-in. 

Designed to provide constant ten- 
sion and thus reduce abrasion and 
excess flexing of synthetic and _nat- 
ural yarns as well as rubber, glass 
fiber, and wire, the larger sizes of 





the new brakes make them useful for 
use on a loading device where con- 
stant torque is required. 
Approximately 2 and 3 in. in diam 
and weighing about 34 and 2%2 |b, 
respectively, brakes have a_ speed 
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ECONOMICAL WATERAIL DELIVERY 
of ELECTRICAL SHEETS from 


Situated in the great Cincinnati rail 


hub and on the Mississippi-Ohio River 
system, Newport gives dependable, 
economical rail and river delivery, es- 
pecially to America’s fastest growing 
industrial area, the Middle West and 
South. This exceptional service adds 
further utility to Newport Electrical 
Sheets— which always come to you true 


to gauge, alike in finish, uniform in phy- 
sical and electrical properties. Constant 
laboratory control and inspection en- 
sure this unvarying high quality, in- 
creased permeability, lower core losses 
and less aging. Let Newport tech- 
nicians explain the profit advantages 
of using superior Newport sheets made 
to your own specifications. 





PRODUCTS OF NEWPORT STEEL 
Hot-Rolled Steel in Coil 
Hot-Rolled Pickled Steel in Coil 
Electric Weld Line Pipe 
Hot-Rolled Sheets 
Galvanized Sheets 
Galvannealed Sheets 
Colorbond Sheets 
Hot-Rolled Pickled Sheets 
Electrical Sheets 
Alloy Sheets 
Roofing and Siding 
Eave Trough and Conductor Pipe 
Culverts 


CORPORATION 
NEWPORT, KENTUCKY 





windings. Output shafts to customer 
specifications are available with or 


Equip your field men with it! 
without integral pinions. Standard or 


special mounting flanges may also be 
specified. Lear, Inc., Grand Rapids 
iv.. 110 Ionia Ave., N. W., Gr 
ries Div., 110 Tonia Ave., N. W., Grand 


VOLTAGE Rapids, Mich 
TEST LEADS Sain, naib tena ity —— 
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WIRE TWISTER 
New tool for safety wiring of electrical] 
equipment or any wire twisting oper- 
ation is actually three tools in one: 
pliers, wire cutters, and __ twister. 
“ Operation of this tool is simple: The 
~ two ends of the wire are gripped in 
\ the jaws, the center rod is slipped 
down, locking the handles, and the 
% knob is pulled, spinning the pliers 
\ and producing a uniform twist in the 
wire. The twister is available in two 
sizes, 12-in. and 9-in. Plier head jis 


ACTUAL 


oil-tempered to increase the life of 
cutting edges; exposed parts are 
nickel chrome plated to prevent rust- 
ing. Ralph C. Robinson Co., Dept. 
PR, Box No. 494, North Sacramento 
15, Calif. 

No. 12, Reader f ty, page 233 


HYSTERESIS BRAKES 

Two new magnetic tension brakes of 
the hysteresis type with torque ranges 
of 0.4 to 4.0 and 2.0 to 14.0 oz.-in. 
supplement the company’s original 
brake which has a torque range of 
0.1 to 0.5 oz.-in. 





Designed to provide constant ten- 
sion and thus reduce abrasion and 
excess flexing of synthetic and_nat- 
ural yarns as well as rubber, glass 
fiber, and wire, the larger sizes of 


POCKET-SIZE 
SNAP-AROUND VOLT-AMMETER 


Measures current instantly without shutdowns or ammeter 
connections. Measures voltage accurately on a full-size cali- 
brated scale; eliminates guesswork. 


PICK THE RANGE THAT FITS THE JOB: 


MODEL “10”: 0-10 AMPS AC. 0-125/250 VOLTS AC. 
MODEL “25”: 0-25 AMPS AC. 0-125/250 VOLTS AC. 
MODEL ‘50’: 0-50 AMPS AC. 0-125/250 VOLTS AC. 
MODEL “100”: 0-100 AMPS AC. 0-125/250 VOLTS AC. 








The new Amprobe Junior is ‘‘made to 
order" for your field men, service 
men and dealers because it offers 
just the range they need, at a price 
that now makes it possible for every 
man to be equipped with one. It 
helps assure a correct installation of 
your equipment, better servicing, 


~l] 
Ilo 


fewer complaints. We can also make 
up custom ranges to fit your special 
requirements on quantity orders. For 
further information wire or phone col- 
lect, or write to: Pyramid Instrument 
Corporation, Lynbrook, New York. 
(Export Div.: 458 Broadway, New 
York 13. Cable: Morhanex) 


the new brakes make them useful for 
use on a loading device where con- 
stant torque is required. 
Approximately 2 and 3 in. in diam 
and weighing about 3%4 and 2% |b, 
respectively, brakes have a_ speed 
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ECONOMICAL WATERAIL DELIVERY 
of ELECTRICAL SHEETS from 
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Situated in the great Cincinnati rail 
hub and on the Mississippi-Ohio River 
system, Newport gives dependable, 
economical rail and river delivery, es- 
pecially to America’s fastest growing 
industrial area, the Middle West and 
South. This exceptional service adds 
further utility to Newport Electrical 
Sheets— which always come to you true 


to gauge, alike in finish, uniform in phy- 
sical and electrical properties. Constant 


laboratory control and inspection en- 


sure this unvarying high quality, in- 
creased permeability, lower core losses 
and less aging. Let Newport tech- 
nicians explain the profit advantages 
of using superior Newport sheets made 
to your own specifications. 





PRODUCTS OF NEWPORT STEEL 
Hot-Rolled Steel in Coil 
Hot-Rolled Pickled Steel in Coil 
Electric Weld Line Pipe 
Hot-Rolled Sheets 
Galvanized Sheets 
Galvannealed Sheets 
Colorbond Sheets 
Hot-Rolled Pickled Sheets 
Electrical Sheets 
Alloy Sheets 
Roofing and Siding 
Eave Trough and Conductor Pipe 


Culverts 


CORPORATION 
NEWPORT, KENTUCKY 








Consult Sherman 






call for 


@ TERMINALS 


@CRIMP-TYPE 
TERMINAL LUGS 


@SOLDERING LUGS 
@SOLDERLESS LUGS 


if your designs 


Sherman's long experience guarantees 
quality, economy and delivery on 
schedule. ASK FOR QUOTATION 
OR ASSISTANCE FROM OUR ENGI- 
NEERING STAFF 


BATTLE CREEK, MICHIGAN 


Electrical Wire and Cable 


Fittings for 





Comar can supply the correct retay to suit your specific 
needs. Type N with dimensions of only 2%” x 17%6” x 15/6 
for 4PDT, and Type D with 1%” x 1'%)” x 15” for 4PST, 
are ideal for a wide range of general industrial purposes. 
Contacts up to 10 amperes available. For military and 
general industrial applications, the Type TM which is only 
1%” x12” x 3%" for 4PDT, or Type TJ which is only 
1%” x 1Y2" x 2%” for 4PDT, or Type TW which is only 
1"\” x 1% 6" x %” for DPDT, have provided the solution to 
small space problems. Standard units carry up to 3 amperes 
on contacts. Types TM, TJ and TW available hermetically 
sealed or open. Relays can be modified to meet special 


requirements. Send specifications for our recommendations. 







Send for Catalog (fed 


3349 Addison St., Chicago 18 


range of 0 to 1500 rpm. Although no 
pulley is supplied as with the smaller 
bs ike, torque adjustment is the same, 
Turning the calibrated aluminum 
magnet housing decreases or increases 
the torque of the brake by altering 
the distance between four alnico mag. 
nets and a hysteresis ring. 

The brake holds stalled tension by 
a tendency to reverse direction of 
rotation for a few degrees after de 
celerating to a_ standstill. 

Because the braking action is pro- 
vided by a magnetic field, 
no rubbing parts to wear and _ the 
unit, it is said, will retain the 
required torque unaffected by lint. 
moisture, and heat. All brakes are 
calibrated before shipment and wil! 
hold censtant torque almost indefi- 
nite unless disassembled or subjected 
to a strong external magnetic field 
it is said. General Electric Co., Sche- 
nectady 5, N. Y. 
ircle No. 13, Reader Inquiry Facility, pag 


there are 


SYNCHRO LINE 

New size 11 synchros are designed 
for use as transmitters, repeaters, con- 
trol transformers, resolvers, differen- 


tials, and linear potentiometers. These 
100-cvcle 


miniature units are 1.062 





n. diam. Maximum error spread is 20 
min for transmitters, control trans- 
formers, differentials and resolvers 
and 36 min for repeaters, tested 
against a master transmitter. Linear 
synchro output has an instantaneous 
gradient varying less than 5 per cent 
in an angular rotation from —85 to 
85. Input voltage, current, and watt- 
age vary with the type of synchro, as 
does the maximum output voltage. 
Transmitters, repeaters, and control 


ELECTRICAL MANUFACTURING 

























6 git peri, S~ ar ow tee ae — 
~ ne —- /_Z- ae = ‘ ie — 
LANAI NT I ON UPON OO ON ON I Ne Poa SOI II BEI OOP OT OOO 
¥ xX Xx ~X XX KX XAAKRAAAKA MA YX X X LY VX YX XXKAXS vy ¢ A a rYYYVY YY ¥ A 4aY Y¥ ¥ KY x x X 
Jv Xy y Ao i IWY Y YX LY YVYYX % CNOA oe ele . “~X Ay vy X en\Y XY LY YY * 
MKS = VX XY VYA SAY IVWYE i A~ et > ANY A AA, x 
/ ' 2 e ; = es ‘ Te { K \ 
IXY wi - 7 NY ¥ a -— gs : ~~ J ‘ -A\ : 
\ . “ ] \Y 2 ~ a l . Y \ Y vy \ 
fy ¥¥7 ~ * . AY ¥ y 4 / | — —@ ny Ln oN, 7p , YX x V Ty 
VY 7, / —a._V% - P ee ee A f . IK X\XRAR™N V/s A ‘ 
‘7 / lak} AT) / : A } o> DOs J AN WK KX XKXAAN \ XX \ 
F { KAKA K>® a eh a Me x > A \ ¥ LY YX ADS \ yy ~ aa 
Lx X* ( Y y ws A\t AXXX | LK , /\ \y ais Ne ee 
e = Fe Se a a AY! yy ASE X “YY KX XXKAAALY } Con > “ez 
roe, NERY NV OV NN ee TRAY LXYS LENE SS CALA YL leash aw. ¥ Y>~ 






OUTSTANDING for electrical insulation... 


1. It has excellent electrical properties Recommended for wires and cables. Insulation on high frequency and 
even at high voltages and frequencies high voltage wires and cables and high temperature hookup wires for 
e > ay cee 7 se eS. 
2. It leaves no carbon residue along electrical appliance 
the discharge path Recommended for motors and generators. Conductor insulation for 
3. It has good are resistance armature or field, coil wrappers, slot liners, taping of coils, lead insula- 
4. It is practically inert chemically tion, and coil separators within slots. 
5. It has zero moisture absorption Recommended for dry type transformers and coils where operating 
6. It resists weathering temperatures may vary from high to low. Conductor insulation, layer 
7. It has unusual heat resistance insulation, taping of leads, and taping over outside of completed coils to 
. Iti : $I provide part of the ground insulation. 
8. is tough 
9. It has high tensile strength and Available in colors. Write on your company letterhead for the 4-page 
stretches well technical bulletin on R/M Teflon tape. Color samples are included. 


10. It is smooth and “snugs down” easily R/M Teflon Products include Rods, Sheets, Tubes and Fabricated Parts 


*Du Pont’s trade-mark for its tetrafluoroethylene resin. 
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RAYBESTOS-MANHATTAN, INC. 
ASBESTOS TEXTILE DIVISION, MANHEIM, PA. 


FACTORIES: Manheim, Pa. © No. Charleston, S.C. © Bridgeport, Conn. © Passaic, NJ. © Neenah, Wis. © Crawfordsville, Ind. © Peterborough, Ontario, Canada 


RAYBESTOS-MANHATTAN, INC. Manufacturers of Asbestos Textiles « Teflon Products e« Packings « Mechanical Rubber 
Products « Abrasive and Diamond Wheels ¢ Brake Linings « Brake Blocks e Clutch Facings * Fan Belts ¢ Radiator Hose 
Rubber Covered Equipment e« Sintered Metal Products * Bowling Balls 
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CUTS SHOCK 
DAMAGE TO 
INSTRUMENTS! 


"Wooden boxes often 
broke, but M.E. boxes 
have the ‘give’ to 
absorb bumps, and 
strength to protect 
our regulators. Best of 
all they save us 50% 
on packaging and 
labor costs.” 





PROTECTS 
HEAVY-WEIGHT 
PRODUCTS! 


“Sturdy M.E. boxes 
enable us to ship 
spare and replace- 
ment parts the safe 
waoy...eliminate box 
breakage complaints 
... dealers like 'fresh- 
box’ appearance.” 






INCREASES 
DISTRIBUTION! 


“Many dealers re- 
fused to carry all our 
pulley sizes because 
of difficulty in stock- 
ing unpackaged items. 
Now we use M.E. 
boxes, and dealers 
have substantially in- 
creased their inven- 
tories.” 





METAL EDGE—the engineered method—has solved diverse 
packaging problems in over 100 American industries. 


NATIONAL METAL EDGE BOX CO. 


PACKAGING «¢ MATERIALS HANDLING « INVENTORY CONTROL 


1212 Callowhill Street, Philadelphia 23, Pa. 


transtormers are available for either 
of two input voltages, with various 
characteristics. Transicoil Corp., 1036 
Broad Street Station, Philadelphia 3. 
Pa. 


No. 14, 


APPLIANCE RELAYS 


Series MW relay is designed for use 
in washing machines, dishwashers, 
drvers and similar applications re- 
quiring relays for timing circuits. The 
series includes type MW1A-115-60 
(voltage-actuated) and type NWI1A-4 
AMP (current-actuated). Character- 
istics of Type MWI1A-115-60 are: 
nominal coil voltage; 115, 60 cycles; 
maximum operating coil voltage, 140; 
pull in, 90 volts or less. Contacts, 
made of “16-in. fine silver, are rated at 
5 amp, 115 volts a-c non-inductive 
load; contact arrangement, single- 





pole, single-throw, normally open; 
contact pressure, 30 gm. Character- 
istics of Type MWIA-4 AMP are: 
nominal coil current, 5 amp; maxi- 
mum coil current, 6 amp; pull in, 4 
amp or less. Contact material, ar- 
rangement and pressure are the same 
as for MWI1A-115-60. Both types of 
relays are equipped with special flat, 
male, quick-disconnect terminals to 
fit standard appliance wiring connec- 
tors. Relay base material is laminated 
bakelite with Armite eyeletted to bot- 
tom. Mounting holes spaced 15% in. 
x 1%» in. Potter & Brumfield, Prince- 
ton, Ind. 

No. 15, 


SINGLE-PHASE MOTOR 
IN 10-HP RATING 


New single-phase motor that is both 
capacitor-start and capacitor-run_ is 
called Type CAP-2. Made in 5-, 7'2-, 
and 10-hp ratings, it is a 4-pole, 220- 
volt, 60-cycle motor. Like all capaci- 
tor-run types, motors operate efficient- 
ly at near-unity power factor and, as 
a result of their design, starting cur- 
rent is reduced about 25 per cent, 
with the same high starting torque. 
The auxiliary winding remains in the 
circuit during operation and is in 
series with the running capacitors. 
Relays remove the starting capacitors 
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WE MAKE AND FABRICATE... 
STRONG, Low-cost SPIRAL TUBING 


Spiral Tubing, another outstanding C-D-F product, is an 
important new material for the progressive, cost conscious 
design engineer (and purchasing agent). It 1s a high strength 
plastic made from paper or fibre that is spirally wound, 
then impregnated with phenolic resin or insulating varnishes 


and carefully cured at high temperatures. The resulting 


tubes (round, square, rectangular or formed to special 


shapes) are stiff, sturdy, resistant to crush, with good 


tensile strength. 


This unique product has good dielectric strength with low 


dielectric loss properties. Moisture resistance and dimen- 


sional stability is easily controlled in the manufacturing 


process. The wide variety of sizes, shapes, forms; the 


strength; low cost; ease of fabrication; speed of delivery; 
all combine to make C-D-F Spiral Tubing worthy of your 


investigation. 


SIZES 


The round tubing ranges from 3/32 
to 8” ID, with wall thicknesses from 
0075 to 14”. The minimum ID of 
square and rectangular tubing is 3¢”, 
with 214” the maximum ID. Wall 

oe 


thicknesses range from .010 to 3/32”. 


Standard lengths are from 2 to #4’, 
with special sizes and grades, plain 
or impregnated, open for yeur dis- 
cussion with our C-D-F and 
engineering staff. 


sales 
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FABRICATION 
Tubing is 
drilled, 
stamped, painted, depending on the 
grade; it is 


Spiral readily sawed, 


punched, tapped, riveted, 


suitable for automatic 
machine operations, but not recom- 


mended for conventional 


machine 


threading. Waxing or im- 
pregnation to improve moisture re- 
sistance is usually done on the fin- 


ished coils by the user. 


varnish 





PRIMARY APPLICATIONS 


COIL FORMS OF ANY SIZE OR SHAPE 


for tuned or untuned RF, IF, oscillator, and 
coils used in radio, television, electronic circuits 
for solenoids, relays, circuit breakers 

for transformers 


other 


for permeability tuners 
INSULATORS 

for selenium rectific rs 

for electric motors 


relays 
BUSHINGS OR SPACERS 
armature shaft spacers 


for mechanical support 
SHIPPING PROTECTORS AND FOR SPECIALIZED PACKAGING 
BOBBIN TUBES 


BODIES FOR PAINT ROLL APPLICATORS 
AS A COMBINATION MATERIAL 


with other C-D-F high strength plastics or electrical 
insulating materials 


GRADE SELECTION 


C-D-F has mass production facilities for both the 
manufacture and fabrication of eighteen distinct 
grades of Spiral Tubing. For example, there’s a 
special punching grade, fine for punching rectan- 
gular or square holes near the end of the tube. A 
relatively soft tube is supplied for difficult stapling 
or riveting. C-D-F makes high strength automotive 
electrical bushings from a very hard tubing with 
high axial compressive strength. Combinations of 
kraft, chipboard, Diamond “fish paper” Insulation, 
and other materials are available. 


e FORMED AND NOTCHED e SQUARE AND RECTANGULAR 


Remember, C-D-F has production know-how, years of experience in electrical insulation. See your C-D-F sales engineer. 
Write now for new 1953 spiral tubing folder, a workbook showing grades, applications, properties. 










Give you more freedom in switchboard design 


Sometimes the instruments on 
your switchboards can have signifi- 
cant effects on the overall design. 
The power station above is a good 
example of creative switchboard 
design with the right instruments. 


The Westinghouse Full-View 
K-24 instruments on the board are 
exceptionally readable—even from 
sharp angles. Thus the designer 
was able to stack them up high on 
the board. Old-style instruments 
aren’t easily read from this angle 
so they would have been set lower 
and spread out—resulting in a 
longer, less compact board. 


You can see the results of this 
superior readability. The operator 
can see many more instruments 
from where he stands. This makes 
him more efficient and he can act 
faster when action is needed. And 
because the whole unit takes up 
less space and material, the overall 
cost was lower. 


Westinghouse supplies a com- 
plete, co-ordinated line of electri- 
cal measuring instruments for 


every switchboard application. 
Write now for booklet, B-4695, 
“Getting A Full Measure”. Westing- 
house Electric Corporation, Box 
868, Pittsburgh 30, Pennsylvania. 

)-40427 





You can read the K-24 accurately 
under any lighting conditions and 
from very wide angles—up to 50°. 
Shadows, glare and parallax are prac- 
tically nonexistent. It is a triumph of 
optical engineering. 







you can 6E SURE...0¢ irs 


Westinghouse 








when the motor approaches full speed 
|The main winding is directly across 
the line. Where three-phase power is 
not available, this new design will 
permit the use of larger single-phase 


; | motors for such applications as_ air 
« | conditioning units, oil-well pumping, 


and other applications. Westinghouse 
| Electric Corp., P.O. Box 2099, Pitts- 
burgh 30, Pa. 

No. 16, f 





PHENOLIC MOLDING 


aa COMPOUND 


Recently made available is a mineral- 
filled phenolic molding compound, 
Durez 16274 Natural, for molding 
parts requiring high dielectric proper- 
ties. The material is said to have a 
low dissipation factor and low wate: 
absorption qualities. Applications in- 
'clude parts where conditions require 
long exposure to high humidity. Elec- 
trical properties, it is claimed, are 
maintained even after immersion in 
' water for long periods of time. It is 
available in two types, one recom- 
mended for compression molding and 
the other for plunger or transfer mold- 
|ing. The compound was also formu- 
| lated to meet the requirement of MIL- 
| P-14 specification Type MFE. Durez 
| Plastics & Chemicals, Inc., 1306 
| Walck Rd., North Tonawanda, N. Y. 


( 


Circle No. 17, Reader Inquiry Facility 


ENCAPSULATED 
RECTIFIERS 

Line of encapsulated selenium recti- 
fiers makes use of casting material 
that can withstand thermal shock, has 


i - 9 


relatively good heat conductivity and 
enables the stack to be exposed to 
| temperatures ranging from —55 C to 





EVERYTHING YOU NEED IN METERS AND INSTRUMENTS over 150 C. Although inadvisable to 
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Fixed Quneniiitie 


Resistors 
im accordance with 





specifications 
® 


Electronic Components Division 


STACKPOLE CARBON COMPANY, St. Marys, Pa, 
. @  ¢ 








A DEPENDABLE SOURCE OF RESISTOR SUPPLY (ox ever 20 YEARS 
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NOW for the first time in 


BOGUE 
400 CYCLE GENERATORS 







Due to the extremely high produc- 
tion at our newly enlarged plant, 
we are able to offer for im- 
mediate shipment from stock 
“World Famous” Bogue Hi- 
Cycle Generators in the fol- 


lowing sizes: 


Bre 5, 10, 20 and 50 KVA 
— Single Phase & Three Phase Output 
ee 220 /440 Volt Input 


Deliver 400 cycles regardless of 
load and input variations 


Our engineering department will be glad to supply full specifications on stock 
units as well as on special units to meet all Hi-Cycle requirements. 


x: yes? Ploy 


oq” 


4 
* ws » 


> 





The Authouly on High Cycle Fower 
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expose the rectifier to such a high 
temperature, it is possible to operate 
standard stacks as well as high tem- 
perature types at 125 C. Encapsulated 
rectifiers can be provided according 
to any mounting specification. De- 
pending on the size of the rectifier to 
be encapsulated, increase in weight 
can be considered to be about 3.5 
times the weight of the original unit. 
Radio Receptor Co., 251 W. 19th 
St., New York 14. 
No. 18, 


BUTTON-HEAD SOCKET 
SCREWS 

Advantage of button-head cap screw 
provide streamlined surfaces for use 
in applications that do not permit 
countersinking. Rounded tops and 
flush edges also prevent exposed sides, 
Shallower than the standard socket 
screw, the socket acquires the needed 
strength through a special process 
and the use of special steel. In the 





process, the screw body is cold worked 
and the socket head is cold drawn to 
impart extra strength to the metal. 
Sizes range from No. 8 x ™ in, 
through 5% in. x 2 in. with NC threads. 
These sizes also are available with 
NF threads, except in the '%-in. and 
»s-in. diam sizes. The Allen Manu- 
facturing Co., 133 Sheldon St., Hart- 
ford 5, Conn. 
No. 19. | 


ONE-WAY ACTUATION 
SWITCHES 

Two new snap-action switches de- 
signed for one-way actuation by cams, 
dogs or slides have spring-loaded, 
hinged roller arm actuators. One de- 
sign has a *t¢6-in. diam roller and the 
other a %s-in. diam roller. Both are 
useful in providing an electrical im- 
pulse to relays or solenoids from one 
direction only of a reciprocating move- 
ment. Each of the switches is avail- 
able with either solder lug terminals 
or screw terminals. They are UL- 
listed for 15 amp, 125, 250 or 460 


volts, a-c; also for 4% amp, 125 volts, 
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TRL GM iG 
available QUICKLY at 


CNR TC ee | : 


SOPPER NAILS 
and TACKS 









COPFER 
STORM NAILS 
| yy 
BRASS and BRONZE BRASS and BRONZE CAP, 
BOLTS and NUTS MACHINE and LAG SCREWS BRASS COTTER PINS BRASS and COPPER RIVETS, BURS 


BRASS ESCUTCHEON PINS 


e & 


BRASS, BRONZE and 


COPPER WASHERS INDUSTRIAL WIRE CLOTH and 


BRASS STRAINER CLOTH 


INDUSTRIAL and 


SOLDERING COPPERS AUTOMOTIVE FITTINGS 


Cau US FOR ANYTHING from Bearing Bronze Bars to 


Brass or Bronze Bolts... or any other brass or copper 





item for maintenance, repair, operating or production. 
PERFORATED METAL IN 
BRASS, BRONZE and COPPER Twenty-four Chase warehouses are located in major 


industrial centers froin coast to coast. Phone the one 


nearest you. We can usually fill your orders from stock. 


BEARING BRONZE BARS 
Chase. 2 BRASS & COPPER 


WATERBURY 20, CONNECTICUT - SUBSIDIARY OF KENNECOTT COPPER CORPORATION 





The Nation’s Headquarters for Brass & Copper 


Albany t Chicago Denver t Kansas City, Mo. Newark Pittsburgh San Francisco 
Atlanta Cincinnati —_—Detroit Los Angeles New Orleans Providence Seattle 

Baltimore Cleveland Houston Milwaukee New York Rochester T Waterbury 

Boston Dallas Indianapolis © Minneapolis Philadelphia St. Louis ( Tsales office only 
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two handy 
packages-- 
these 


oN 


rotary-vane 


ee ete 
AIR PUMPS 





Standard Model 
0210, % H.P., 1.3 
C.F.M. to 25 P.S.1. 
or 27” vacuum. 
Oil-less Model, to 
10 P.S.I. of 15” 


vacuum. 





You can solve many an air-pump re- 
quirement—vacuum or pressure—with 
one of these “handy packages.” For 
Gast integral-motor Air Pumps are 
widely used as original equipment by 
engineers who require smooth, de- 
pendable performance in a compact, 
space-saving unit. 

Pump rotor is mounted on motor shaft, 
and motor frame provides a rigid 
mounting for pump housing. 

The smaller Model 0210, a highly pop- 
ular unit, supplies vacuum for engraver’s 
printing frames, feeding devices, lab- 
oratory use, etc., in either lubricated 
or oil-less models. 


For vacuum to 28” in low volume ap- 
plications, Model 0320 is used for 
production line testing for leaks, for 
punch press feeding devices, etc. There 
are scores of uses for these “packaged” 
integral-motor pumps. 


see our catalog in 





Write for Catalog and 
PRODUCT 
Application-ideas Booklet! 


DESIGN 
FILE 


or write for copy 


Original Equipment Manufacturers 
for Over 25 Years 


AST ES 


KUTARY 


AIR MOTORS - COMPRESSORS - VACUUM PUMPS 


(TO THREE HP.) TO 30 185.) (TO 28 INCHES) 
GAST MANUFACTURING CORP., 100 Hinkley St., Benton Harbor, Mich. 
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d-c; or % amp, 250 volts, d-c. Charac- | 
teristics of the switches are as fol- | 
lows: for the BZ-2RW825 model, | 
operating force, 8 oz max; release | 
force, 142 oz min; differential travel, 
0.015 in. max. Specifications for the 
BZ-2RW826 model are: operating 
force, 242 to 642 oz; release force, 1% 








oz, min; differential travel, 0.003 to | 
0.020 in. Contact arrangement of 
both switches is single-pole, double- 
throw. Micro, a Div. of Minneapolis- 
Honeywell Regulator Co., Freeport, 
Il. 

No. 20, Re 


RIGHT-ANGLE SPEED 
REDUCER 

Purpose of Motoreducer is to convert 
a motor’s high speed into a low speed, 
high torque output. Its right-angle, 
worm-gear design is said to have these 
advantages over conventional straight- 
line reducers: economy; greater ver- 
satility in mounting and load hook-up; 
shorter overall] length; and all-position 
operation. The unit permits the si- 
multaneous use of as many as 3 out- 
put shafts from the same motor when 
desired: one high-speed take-off di- 
rectly from the motor shaft, and either 
| or 2 low-speed take-offs from the 
reducer. Drive motor can be either 
standard squirrel cage, _ slip-ring, 
multi-speed or fluid-shaft—in either 
drip-proof, splash-proof or totally en- 











TRIPLOC 
acer 


Nea ELLs 


ae, 


1, 2, 3, 4, 6, 8 and 12 pole interchangeable 


and reversible contact units. 
awa J —™ = oN 
y Gs : aac . 
GO BOGS ez 


Ge ©De® 
An Exceptionally Versatile 
Line in the Heavy Duty Field 


An_ exceptionally versatile line, un- 
equalled in the heavy duty field, with a 
virtually unlimited number of assembly 
combinations to meet the individual re- 
quirements of any portable electrical 
equipment. 

Interchangeable contacts, 1 to 8 poles, 
can be assembled in standard plug 
shells and receptacle housings. The pro- 
tected female contact unit can be as- 
sembled in either plug or receptacle for 
safety in the line side of the circuit, Fus- 
ible types and units with one pole 
grounded are also available. 

Automatic bayonet lock with either 
manual or combination manual and au- 
tomatic release protects equipment and 
wiring. Wide range of pressed steel plug 
shells, receptacles, and cord connectors 
available in the complete Triploc line, 
including cast metal housings threaded 
for watertight gasket seal. Ratings up to 
20 amperes, 250 volts DC, 460 AC. Con. 
sult your Pylet Catalog 1100, Bul. 
1140-1, for complete listings. 


CONDUIT FITTINGS * FLOODLIGHTS 


THE 
PYLE-NATIONAL 


COMPANY 
1388 N. Kostner Avenue, Chicago 51, Illinois 


SULT bd 
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NILVAR 









NILVAR 
¢—— DIAPHRAGM 






LIQUID 
CHARGE 


HIGH 
ACCURACY 
HERE 


PENN Type 75 Gas oven 
control (sectioned) 


Nilvar Alloy Makes New PENN Gas Oven 
Controls Self Compensating 


By providing a self-compensating flexible diaphragm 
assembly for its liquid expansion controls, PENN 
Controls, Inc. compensates for ambient heat 
and eliminates control time-lag. Result: controls 
accurately maintain the temperature dialed. 


The PENN Self-compensated Diaphragm assembly 
utilizes a brass retaining cup and a flexible Nilvar 
diaphragm to form a hollow chamber. This connects 
to the temperature bulb through a capillary tube, the 
entire unit being filled with a liquid charge. 


Because brass expands much more than Nilvar, 
ambient heat simultaneously increases the volume of 
the chamber, when it increases the volume of the liq- 





uid charge. This self compensation reduces the effect 
of ambient heat on the diaphragm to zero and permits 
the diaphragm to respond only to bulb temperatures. 


PENN specifies Nilvar for this application because 
it has a very low temperature coefficient of expansion 
—as low as .000001/C°— lowest of any alloy, and 
comparable to that of quartz. And its consistent uni- 
formity helps maintain the high accuracy which 
PENN production standards require. 


The remarkable dimensional stability of Nilvar may 
answer your engineering problems too. Why not 
talk it over with us. We'll be glad to make recom- 
mendations geared to your specific needs. 


*T. M. Reg. U.S. Pat. Of. 


Nilvar is produced only by 


Driver-Harris Company 


HARRISON, NEW JERSEY 
BRANCHES: Chicago, 


Detroit, Cleveland, Los Angeles, San Francisco 


In Canada: The B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontario. 
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- MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE WORLD 
















Camcar 


UP TO THE MINUTE 


STOCK LIST 





Telephone Teletype 
5-9451 RX 8653 


id 
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SCREW & HFG. Copp 


Ro 
tklorg inois 


Tele 
Phone 5 
9-945) 


Continuous Inventory of 


AN NAS CT SCREWS - PHILLIPS HEAD - 
INDENTED HEX HEAD + SHEET METAL - 
SEMS - STANDARDS - SPECIALS 


Steel, Brass, Stainless Aluminum 


For Prompt Shipment 

Assembly line fastener supply—right at your 
fingertips. That's what Camcar Stock List 
Service gives you twice monthly. 

Use this Stock List for quick service on your 
Fastener Supply Problems. Request on 

Your Letterhead Will Bring Regular Mailing. 


fHACAR SCREW & MFG., CORP. 


607 Eighteenth Avenue «+ Rockford, Illinois 


ASSEM 
your Sty aa 


Ne, 
"Omuction-pesiGut? - ia 





closed designs. All units are also avail 
able with a through-shaft and auto- 
matic magnetic brakes as an integral 


| part. (When used with fluid-shaft 


motors, the brake can be located on 
either, or both, the input and output 
sides of the fluid coupling.) Units are 
available in 42, 34, 1 and 12 hp rat- 
ings, and with output speeds of as 
low as 18, 24, 36 and 58 rpm, re- 
spectively. Foot or ring mounting is 
optional. Reuland Electric Co., 3001 
W. Mission Rd., Alhambra, Calif. 
rcle No. 21, F F é 


WIRE-WOUND CONTROL 


Featuring a simplified construction, 
“Humdinger” Series 39 wire-wound 
control is compact and inexpensive. 
It has no shaft, but is screwdriver 
adjusted by means of a slot in the 
rotor. Mounting is by means of rivets 
or screws, with the mounting surface 
serving as the cover. Contact arm is 
grounded to case. while insulated 





terminal protrudes either parallel, o1 
at right angle, to mounting surface. 
It is also available with two terminals 
for use as a potentiometer. Control 
is of the semifixed type intended 
either for factorv-adjusted settings 
or for infrequent adjustments in use. 
Available resistance values range 
from 4 ohms to 5000 ohms: linea 
only. Resistance tolerance is +20 per 
cent. Insulation withstands 500. volts 
a-c between terminals and housing 
with contact arm off winding. Addi- 
tional feature is mechanical and elec 
trical rotation of 245 deg without bias 
resistor stop. Torque is sufficiently 
high to maintain positive setting. 
Clarostat Mfg. Co.. Inc., Washington 
St., Dover, N. H. 
No. 22, R 


ROLLER CHAIN 
SPROCKETS 
Line of roller chain sprocket wheels 
with taper lock bushings is now avail- 
able without reboring. Action of the 
| taper lock bushing assures tight fit 
| within the full range of normal shaft- 
| ing tolerances. Setscrews force and 
| hold the split tapered bushing in the 
| taper bore of the sprocket wheel, 
causing it to lock tightly onto the 
shaft. The full length of the bushing 
supports the sprocket on the shaft. 
| Assembly and disassembly are easy. 
| Turning set screws in removal holes 
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OUTSTANDING DYNAMIC 
BALANCE 


ACEC Motors are dynamically balanced far in 
excess of NEMA standards at no extra cost. Maxi- 
mum amplitude of vibration of ACEC Motors 


measured according to NEMA-MGI-4.21 (Oct. 
1949) specification. 
Location of 3 HP 5 HP 
Measurement 1800 RPM = 1800 RPM 
Pulley End Bearing 
Housing: 
Horizontal Amplitude 0.00035 0.00025 
Vertical Amplitude 0.00025 0.00025 
All other parts of Motor 0.00020 0.00015 
to 
0.00020 


NEMA (MGI-4.20) Recommended Standard 


Frame Sizes Amplitude in Inches 


203-254 0.00100 
284-364 0.00150 
365-505 0.00200 





THESE QUALITY + FEATURES SHOW WHY 
ACEC MOTORS DELIVER BETTER PERFORMANCE 


Dynamic balancing far in excess of NEMA Standards, as shov-n 
above, practically eliminates vibration. Equal load distribution 
on bearings obtained in ACEC design greatly prolong life of 
these bearings—assures a longer lasting, smoother running 
motor at no extra cost to you. 


Tightly sealed bearing enclosures keep lubricant in and dirt and 
foreign particles out. ACEC motors operate at any angle. 


Rounded stator slots top and bottom assure tighter fitting stator 
windings—eliminate voids that collect dirt and moisture, 
shorten insulation life. 


“Baked-on’’ insulation. Oven-dried polyvinyl-acetal insulated 
windings receive two additional coats of ‘’baked-on” plastic 
insulating varnish for maximum dielectric strength. 


Simple, rigid assembly results from cast iron frame and end 
shields and use of 4 through-bo'ts with 8 nuts. End shields can 
be removed without disturbing bearings on shaft. 


Rigid quality control maintains quality of materials used in 
ACEC motors within the narrowest limits. Every motor re- 
ceives thorough testing—carries a factory guarantee. 


ACEC Motors offer these and many other quality features, 
yet they're priced below most other motors. Manufactured 


Sales en cv ae aT UTS 
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strictly to NEMA Frames and Specifications by one of the 
world’s largest electrical manufacturers, they are available 
in a wide variety of types from 300 ACEC Distributors and 
Service Shops across the nation. 

No matter what your motor requirements, it will pay you to 
investigate ACEC’s top-level performance at lower prices by 
writing to the addresses listed below. 
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ACEC MOTOR 
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THE BIG ONE 


This Pilot Light Assembly was first : 
made to accommodate the S-11 lamp and ; 
was intended for use in the cabs of great 
diesel locomotives. 


THE LITTLE ONE 


The miniaturization program on defense 
products required the development of this 
sub-miniature light. It is used on communication 
equipment and aircraft. Midget flanged base 
bulbs to fit are rated 1.3, 6, 12, and 28 volts. 


| ACTUAL SIZE 
Cot. #613529-211 


ACTUAL SIZE 
Cot. #8-1930-621 


Dialco HAS THE COMPLETE LINE 
of INDICATOR and PANEL LIGHTS 


bs. to suit your own special conditions 
Cor and requirements will be sent promptly ; 
and without cost. Just outline your ‘ = 
needs. Let our engineering department — 
assist in selecting the right lamp 


and the best pilot light for YOU. 


Ox : Write for the Dialco 
: a HANDBOOK of PILOT LIGHTS 


Ls. a a omme:- f 


niente 


ee } 






Foremost Manufacturer of Pilot Lights 


DIALIGHT CORPORATION 


60 STEWART AVENUE, BROOKLYN 37, N. Y. HYACINTH 7-7600 
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pulls the bushing out of tapered bore 
and causes it to release its hold on 
shaft. Available are sprocket wheel 
with taper lock bushings for 42, %, 34, 
1 and 1% in. pitch single-width chains. 
Link-Belt Co., 307 N. Michigan Ave., 
Chicago 1, Ill. 

Circle No. 23, Reader Inquiry F 


NON-FADING PREFINISH 


Suitable for use on electrical appli 
ances is a new non-fading and cor- 
rosion resistant organic finish which 
can be applied to strip aluminum, 
brass, steel and zinc coils in widths 
from % to 30 in., 0.010 to 0.036 in. 
gage, in continwous lengths. A baked 
enamel type finish, it is said to stand 
up well under forming, drawing, bend- 
ing or fabricating of the metal. Tests 


have shown that it will not crack, 
chip or chalk even under abnormal 
use or severe weather conditions. 


Standard colors are blue, brown, yel- 
low, green, red, white, and_ black. 
Other colors can be specified. Apollo 
Metal Works, Dept. E2, 66th Place 


and South Oak Park Ave., Chicago 
38, Il. 
e No. 24, Recé 


NYLON TUBE-CAP 
CONNECTORS 
Nylon heat-resistant 
nectors with molded-in leads are 
designed for operating temperature 
peak between that of the polyethylene 
types with their operating tempera- 
ture peak of 212 F and the low end 
of the Kel-F scale (300 F). Connectors 


tube-cap con- 


TEMPERATURE (°F) 


212° 300° 390° 





POLYETHYLENE 


NYLON **" 


have leads molded in as an integral 
part of the insulating body of the 
connector. The tight bonding seal be- 
tween the lead and contact insulation 
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PRODUCTS for 
INDUSTRY 


provide 


REN GWsl 


PLUS Good forming PLUS Toughness 
Toughness Inertness to oils, 
Lightness greases, waxes, 
Stiffness and solvents 








Heat insulation Clean punching 


...as in protective headgear 


PLUS 


»»-as in gaskets and other machinery parts 


Ease of machining to a U jenn 
glass-smooth surface ig : 
Absence of chipping, “ i 
splintering, corroding, 
or staining . 


Toughness 
Lightness 





...as in textile and related applications 


High mechanical strength is a required property 
of the basic material for many parts and compo- 
nents. It is seldom, if ever, the only property to 
be considered. 


nations with other mechanical, electrical, and 
chemical properties. 


If the material you seek should have strength plus 
other properties—or any difficult or unique prop- 
erty combination—consult the Spaulding Handbook 
or your nearest Spaulding Branch Sales Office. 


The various types and grades of Spaulding prod- 
ucts offer strength in a wide range of combi- 


SPAULDING FIBRE COMPANY, INC., TONAWANDA, N. Y., MAKERS AND FABRICATORS OF... 


VULCANIZED FIBRE: In sheets, rods, tubes SPAULDING FABRICATING 

ond fabricated parts. FACILITIES 

ARMITE: Thin Insulation (Fish Paper) in Spaulding’s fabricating facilities for these 
sheets, rolls, coils and fabricated parts. products are unsurpassed the world over. 
SPAULDITE: (Laminated Phenolic Plastic) in You can save time and money by letting us 


sheets, rods, tubes and fabricated parts. do your fabrication. We'll be glad to quote 
SPAULDO: Motor Insulation in sheets, rolls, on specific jobs without obligation to you. 


coils, slot cells and other fabricated parts. 
SPAULDING FIBRE BOARD: In sheets and 
fabricated parts. 

SPAULDING T BOARD: A superior Trans- 
former Board, in sheets and fabricated parts. 


MATERIALS HANDLING EQUIPMENT: 
Factory trucks, Boxes, Barrels, Trays, etc. 
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BOSTON 16, MASS. 
585 Boylston St. 


BRIDGEPORT 5, CONN. 
2889 Fairfield Ave. 


CHICAGO 25, ILL. 
4770 Lincoln Ave. 


CHICAGO 38, ILL. 
5604 West 63rd St. 


CLEVELAND 14, OHIO 
2108 Payne Ave. 
CLEVELAND 16, OHIO 
19035 Detroit Rd. 
Rocky River 
DAYTON 2, OHIC 
136 South Ludlow St. 
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DETROIT 1, MICH. 
4612 Woodward Ave. 


FORT WAYNE 6, IND. 
2301 Fairfield Ave. 


LANSING 10, MICH. 
2021 South Cedar St. 


LONG ISLAND, N.Y. 
90-34 Jamaica Ave. 
Woodhaven 21, L.1., N.Y. 


MILWAUKEE 8, WIS. 


3329 West Vliet St. 


NEW YORK 55, N.Y. 
384 East 149th St 


NEWARK 2, N. J. 


965 Broad St. 


PHILADELPHIA, PA. 
702 Federal St. 
Camden 3, N. J. 

ST. LOUIS 5, MO. 

34 North Brentwood Blvd. 


TONAWANDA, N. Y. 
310 Wheeler St. 
LOS ANGELES 5, CALIF. 
C. D. LaMoree 
1325 San Julian St. 
BERKELEY 10, CALIF. 
C. D. LaMoree 
2221 Fourth St. 
TORONTO 18, ONT., 
CANADA 
A. A. Andersen & Co. 
28 Jackson Ave. 


Company 


Address 


ee 


Cit 


TONAWANDA, NEW YORK 


Please send me by 
return mail my free copy 
of the new 40-page 
Spaulding Hand Book. 
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This NEW Product Bulletin gives YOU 
COMPLETE ENGINEERING DATA 
on ALL-METL BARRYMOUNTS 


1. Transmissibility curves showing 5. Shock-characteristic data, includ- 
performance under test conditions ing curves showing vibration iso- 
of JAN-C-172A. lation after 15g shock test. 

"Se Sank ee a 6. Application data, including curves 
a os ; ‘ that show you how to choose iso- 
mitted acceleration and displace- lators for unsymmetrical loads. 

ment. 
7. Dimensioned drawings of unit 

3. Curves showing how changes in isolators, channel pairs, and 
loading affect transmissibility at mounting bases. 
resonance and natural frequency 8. Detailed data on the construction, 
for vertical motion. operating principle, and weights 

of mounts and bases. 

4. Curves showing effect of high and 9. A complete list of load ratings 
low temperature on isolator per- and catalog numbers for unit iso- 
formance. lators, channel pairs, and_ bases. 


We'll be glad to send you a FREE COPY of this, the first really comprehensive 
bulletin on knitted-wire vibration isolators. Ask for Barry Product Bulletin 534. 
And, if you have a special problem, count on getting the right answer from 
our Field Engineering Service. 


THE &. A a a Y CORP. 


708 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS 


SALES REPRESENTATIVES IN 
Atienta Baltimore Chicago Cleveland Dallas Dayton Detroit Los Angeles Minneapolis New York 
Philedeiphia Phoenix Rochester St. Lowis San Francisco Seattle Toronto Washington 








ELECTRICAL 





prevents flashover or corona discharge 
at the back of the connector. It also 
minimizes the connector size by 
eliminating the need for long leak- 
age paths. The molded bond created 
between lead jacket and contact in 
sulation also prevents lead insulation 
pull-back by providing maximum 
strain relief. Special lead lengths and 
type of insulation can be ordered on 
a volume basis. Special connectors 
with protective skirts that come down 
over the tube body to prevent flash 
over on very high voltage tubes are 
also available. Other modifications 
such as shielded leads can also be 
molded. Connectors are available for 
all tube sizes, with clips accommodat 
ing %4, “%61 or 42 in. caps. Alden Prod- 
ucts Co., 117 N. Main St., Brockton 
64, Mass. 
No. 25, 


WIRE CONNECTORS 


Newly improved with phenolic plas 
tics shells, screw-on connectors, called 
Wire-Nuts, are designed for appli- 
ance and fixture applications. They 
are able to withstand temperatures 
of 400 F. The two available sizes 
are claimed to cover all needs. The 
threads of the connector twist the 
wires and grip tight, as they roll (com- 
press) threads into the wire. There 








is no cutting or abrasive action to 
damage the thinnest wire strands. 
Generous skirt length and high di- 
electric strength of the plasti shell 
assure good insulating performance. 
Tapering of the outer knurling makes 
the connector easy to apply, either 
by hand or with a nut runner. Ideal 
Industries, Inc., 1OOS Park Ave., Syca 
more, Ill. 
No. 26, F 


SUBMINATURE BLOWER 


Dimensions of Minicube blower are 
1 cu in. and weight is only 1 oz, 
including motor and blower housing. 
It delivers 3 cu ft of air per min. 
Designed for the cooling of electronic 
parts and equipment, the unit can 
be mounted next to a component for 


MANUFACTURING 
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THESE CONNECTORS ARE ACTUAL SIZE 


Series SM-20......Sub-Miniature Rectangular Connectors 


TING i ccalnicdacesnecd Miniature Rectangular Connectors 4 
Series H-20 ........ Hermetical Seal Miniature Rectangular § 
Connectors q 


SOrTIOS C-20....ecceercccereosers Miniature Hexagonal Connectors 
(Vibration Proof) : 


Series EZ-1G....cccccccccesses Easy Release Power Connectors 
(Spring Loaded contacts) 
OPN TG cdsintsucctmmecinacd Rectangular Power Connectors 
NUNS DING sccnninaccvescssserncned Rectangular Power Connectors 

Series PC. naeseerseee ciisenctpivonsntend Printed Circuit Connectors ELECTRONIC SALES DIVISION DeJUR-AMSCO CORPORATION 
Miniature Precision Stand-offs 

SPECIAL DESIGNS — submit your connector problems to 


our engineering department, Write Dept. =M—8, DeJur-Amsco Corporation 


45-01 Northern Bivd., Long Island City 1, N. Y. 
WEST COAST: 405 North Maple Drive, Beverly Hills, Calif. 
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Handiest selector you ever saw 


Simplifies your job; saves time, speeds choice of 
right fastener. Easy to read, easy to use, hand- 
somely lithographed in red, white and blue. Shows 
various tubular and split rivets, part catalog num- 
ber, normal clinch allowance, size of clearance 
hole in work and other details to aid your product 
manufacturing. Sturdily riveted together for lasting 
use. Write for yours today! 


EST. 1919 





The name to RIVET in your memory for fasteners. 


THE MILFORD RIVET & MACHINE COMPANY 
853 BRIDGEPORT AVENUE, MILFORD, CONNECTICUT 

804 ILLINOIS AVENUE, AURORA, ILLINOIS 

1104 WEST RIVER STREET, ELYRIA, OHIO 

24 PLATT STREET, HATBORO, PENNSYLVANIA 

713 SO. PALM AVENUE, ALHAMBRA, CALIFORNIA 
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spot cooling to increase its rating. 
The blower can be used in hermeti- 
cally sealed equipment for heat trans- 
fer to or from the case. Standard 
models are available for operation 
over a temperature range of —55 
C to 85 C, with an expected life of 
1000 hr. Other models are also avail- 
able for higher temperature ranges. 
The blower utilizes an integral hys- 





teresis type synchronous motor with 
a speed of 24,000 rpm. Motors can 
be supplied for either 6.3 volts, 3 
watts, or for 26 volts, 4 watts, 400 
cycle operation. The motor is nor- 
mally two phase, but can be operated 
from a three-phase or a single-phase 
source with a phase-shifting capacj 
tor. Sanders Associates, Inc., 137 
Canal Rd., Nashua, N. H. 

ircle No. 27, Reader Inquiry Facilit 


FLUX FOR SOLDERING 
ALUMINUM 


New fluxing compound for use in 
soldering aluminum, S-X  Aluma 
Flux, is said to make possible the non 
corrosive soldering of aluminum al- 
loys, (except a few containing high 
percentages of silicon) as well as the 
joining of aluminum to other metals. 
It may be used for manual, dip o1 
mechanical production soldering oper 
ations, either in powdered form as 
delivered, or in molten form. Also, 
tests have shown it to be equally 
effective for soldering stainless steel: 
bare and galvanized carbon. steel; 
cast iron, and many other metals. The 
coating of copper with tin and the 
joining of unlike metals can also be 
accomplished. Compound may be 
stored in powdered form or main 
tained in molten form indefinitely 
with no impairment of efficiency and 
without any change in weight, or 
chemical and_ physical properties. 
Being non-hygroscopic, flux will not 
absorb moisture in any normal at- 
mospheric condition. Insulation and 
Wires, Inc., 3435 Chouteau Ave., St. 
Louis 3, Mo. 

Circle No. 28, Reader Inquiry Facility, page 233 


HYDRAULIC MOTOR PUMP 
UNITS 
LA and LB Series hydraulic pumps 


are now available with integral elec- 
tric motor drives for low-capacity, 
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OTECTOR TUBES 


SLIT TUBES 


The longitudinal slit permits easy assem- 
bly and provides a snug fitting tube for 
protecting threaded parts in intra-plant 
use and shipping. 


Increasingly large numbers of America’s leading manv- 
facturers are finding that the use of inexpensive Stone 
Protector Tubes saves them time and money. 
Small diameter spiral wound paper tubing 
from 3/64” to 1” ID is our specialty 
although larger sizes are available. 
Every item is custom-made yet mass pro- 
duction prices prevail. 
Stone Protector Tubes can be fur- 
nished in high strength kraft, fish paper, 
and plastic films in various wall thick- 


CONTAINERS 


Small, round containers with 
end closures in several styles, 
used to package and protect 
glass drills, high speed reamers, diamond 
tools, thermometers, oil burner nozzles, 
and rectifiers. 


nesses and lengths. They can be fabri- 
cated in many fashions and can be 
impregnated with a variety of waxes 
and resins. 

Write us, or still better, get in touch 






with our nearest representative. 


END CLOSURES 


End can be closed by means of 


SALES OFFICES 




















curled end with disc, cap, insert, BRIDGEPORT......... 3.2575 
or forming the tube end. Recom- O. E. Pfannkuch & Co. 
mended for protecting motor shafts 952 Main Street , 

when dipping; brass valves and 

ignitor plugs in shipping; flasher CHICAGO..... Tuxedo 9-6920 





sockets, pilot light lamps, Joseph L. Pits, 

electrical contacts 1643 N. Nagle Avenue 

when spraying. CLEVELAND..... Main 1-8410 
C. E. White & Company, 
Bulkley Building 


LOS ANGELES. Pleasant 2-0791 


A general purpose protector used exten- 
sively to protect threaded and polished 
parts cau damage in ahaa con- E. H. ees 

veying, assembling and storage. Used as 5957 So. Western Avenue 
shipping protectors on pipe fittings, NEWARK... . Humboldt 5-9000 
spark plugs, and small hand taps. L. K. Detwiler, 443 Broad St., 
Room 205 


PHILADELPHIA. Walnut 2-1182 
1. R. Blair, 401 N. Broad St., 


ee ee ee gratin 


ot; 4008... «... Parkview 3274 
Incorporated E. B. Henderson Co., 
8147 Delmar Blvd. 


°STONIZED PRODUCTS COMPANY, INC. Mimiipsousmmemmrrcals 


Electric Insulation & Fibre Co., 


900-922 Franklin St. N.E. Washington 17, D.C. a 


AUGUST 1953 191 





low pressure applications, Applications 
include pressure lubrication systems. 
| oil circulating systems, oil transfer 


q 
i caiadital 
4 
a) 

4 
Rca 


| and replenishing systems, low pres- 


sure hydraulic systems and other ap- 


e 
Re 


| plications. Design permits use not 
only with oils but also with other 
| liquids having a substantial oil base. 
Capacities range from 0.25 gpm to 
1.5 gpm at LOO psi. Maximum work- 
ing pressures may be increased to 
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AT NEW 
200 i; power require ts c t 
LOW COST sient Se lew, Matic ee relied 


vales make it possible to vary relief 


pressures manually between 50 and 

$ 200 vsi. Because these motor-driven 
pumps are independently powered, 

And Up they may be installed at the most 

Retail Price convenient location in a system. A 


wide selection of porting arrange- 
ments simplifies plumbing. Oil Hy- 
draulics Div., Webster Electric Co., 
1900 Clark St., Racine, Wis. 

No. 29, r t 33 
For Inverting D.C. to A.C. ... Specially Designed for oe _ ee % 
operating A.C. Radios, Tape Recorders, Wire Recorders, SUBMINIATURE RESISTOR 
Record Changers, Television Sets, Amplifiers, Address 
Systems, Radio Test Equipment and most small electrical 
and electronic devices from D. C. Voltages in Vehicles, 
Ships, Trains, Planes and in D. C. Districts. 


A.C. Output 
60 Cycles 
1] ] Be 





Rated at 0.1 watt, wirewound resistor 


173; diam and is “es in. long, in 


has a 
diam. The wirewound resistor can 


be mounted either by its radial wire 





leads or by an axial No. 2 clearance 












Consumer 
Net Price 





hole through the resistor’s steatite bob- 
6-LII O ve 


— bin. Designated as Type 16, resistor 
110 ’ 


~12-LIF 5 3 25.55 
x “soRnsD | 6 —| | 75 | 025 can be non-inductively wound in all 





: ~*]2-RSD | 110 39.25 values up to a maximum of 150,000 


“32-RSD _ 











ceadinalie | A i a ohms. Standard tolerance is | per cent 
10- 25 5 39.25 . . ? 
: = RS? a — = ame with closer tolerances available. When 
*121-HSG ) p 2 96 ) : . ? 
110AT-RHE = Z ; OR processed with manufacturers BX 


impregnation, resistor will withstand 





There is an ATR model for most any application. 


* Available with leather carrying hondle 
at $1.00 additiona!—optional. 





\/ NEW MODELS 
\/ NEW DESIGNS 
\/ NEW LITERATURE 


See your jobber 
on write factory 


“A” Battery Eliminators, DC-AC Inverters, Auto Radio Vibrators AY 


American Tetevision ¢ Ravio Co. 
Quality Products Since 19371 
SAINT PAUL 1, MINNESOTA—U. S. A. 
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JOHNSON BRONZE PRODUCES ALL TYPES OF SLEEVE BEARINGS: ALUMINUM-ON-STEEL » CAST 
ALUMINUM ALLOY » BRONZE-ON-STEEL, copper lead * STEEL BACK, babbitt lined * BRONZE BACK, babbitt 
lined * CAST BRONZE, plain or graphited * SHEET BRONZE, plain or graphited - LEDALOYL powder metallurgy 
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_, JOHNSON. Q/BEARINGS 
| Sleeve- pe 





THE successful solutions by Johnson Bronze 
of many bearing problems are dependent on 
a number of factors. Speed, load, shock, 
operating temperatures, corrosive conditions, 
lubrication and other considerations help 
Johnson engineers determine the types of 
bearings to be used. Of equal importance with 
the bearing material is the design and con- 
struction of the bearing. For example . . . one application 
requires a cast bronze or aluminum alloy sleeve bearing 
while another demands the strength of steel backing for 
the bearing alloy. Since Johnson Bronze manufactures all 
types of sleeve bearings (see list), the recommendations of 
Johnson engineers are free from prejudice on material, 
design, construction and finish. These sleeve bearing 
specialists are working constantly with many of America’s 
leading manufacturers. They will be glad to consult with 
you, too. Write for an appointment. 


JOHNSON BRONZE CO.,570 S. Mill St., New Castle, Pa. 


~~ 











AVIATION PRODUCTS 
for air-borne quality and dependability 








SAFER “S EXTRA 
FLIGHT » FIGHT 


Here is an engineering and production skill you can use to help you 
achieve safer flight, extra fight. For 25 years, OSTER has specialized 
in electro-mechanical products. A staff of trained field engineers is 









“SS 





at your service, Call on us to help you select the product best suited 
to your job. 


INSTRUMENT CONTROL MOTORS 


1. Synchro Generator 6. Synchro Resolvers 
», Synchro Control 7. Two Speed Synchros 
Transformer 8. Reterence Generators 
3. Synchro Transmitters ). Low Inertia Servo Motors 


Synchro Differentials 10. Servo Torque Units 
5. Synchro Receivers 11. Tachometer Generators 


a 


DRIVE MOTORS & BLOWER MOTORS 
‘ 1. Permanent Magnet 5. 400 Cy le, 2 ~_—_ 
2; aa 6. 400 Cycle, 3 Phase 
ba ——} JOHN esti :3 ce 3. 60 Cycle AC 7. 0 1600 Cycle, 


MANUFACTURING COMPANY 4. 400 Cycle, 1 Phase Variable Frequency 
AVIATION DIVISION AIRCRAFT ACTUATORS 


RACINE, WISCONSIN 4) 1953 1. Rotary 2. Linear 


For SPECIFIED PERFORMANCE 
Specify JELLIFF RESISTANCE WIRE 


A WIDE RANGE OF ALLOYS... . 
A WIDE RANGE OF EXPERIENCE. . . 


COMPLETE CONTROL OF MANUFACTURE... . 
make JELLIFF the ideal source of 


Resistance Wire to assure your Product's 


Performance According to Specs. 


CEaTROmESm © BES, 


THE C. 0 


ee 


MANUFACTURING 
CORPORATION 


precision resistors—rheostats— 


OrPPingGd BASe 
auim aonva® 


relays—thermocouples—ohmmeters 


SOUTHPORT, CONN. 


—bridges—high-temperature fur- 
naces can all benefit from the 
PLUS-PERFORMANCE of 
JELLIFF RESISTANCE WIRE 


CrrveRs « 


. 





a¢MSaw aaim 


# 


e . 
Tso witt CLrOtm © steaimt 


Detailed Enquiries Welcomed. Address Dept. 25. 





194 


prolonged exposure to high humidity. 
For less severe applications, lequer 
coating is available. Shallcross Man- 
ufacturing Co., 220 Pusey Ave., Col- 
lingdale, Pa. 


ircle No. 30, Recder Inquiry Facility, page 


SUBMINIATURE RELAY 


Hermetically sealed, — subminiature 
relay, Type PE5A is designed for 
applications where size and sensitivity 
are a major factor, and where extreme 
shock and vibration are prevalent. 
Although only 1%» in. long and % 





in. in diam, unit will withstand shock 
and vibration of 100 g. Built to meet 
standard military requirements, relay 
is sealed in a metal can and uses a 
standard 7-pin miniature plug in its 
base. It has an operating range of 
24-28 volts d-c. Contacts, made of 
palladium silver, are rated up to 
2 amp inductive load. Available coil 
resistances range from 400 to 1000 
ohms. Polytron Engineering, 32 W. 
Biddle St., Baltimore 1, Md. 

e No. 31, Reader Inquiry Facilit 


SOLENOID DOOR LATCH 


Now available is a solenoid latch for 
refrigerator doors, custom designed 
for each application. A pushbutton or 
lever operates the mechanism, which 
closes the circuit energizing the sole- 
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Gaylord Boxes are Easy to Set Up... 
Hard to Break Down 


Solid, straight-standing Gaylord Boxes through every step of box manufacture. 
— ee for fast handling - ase For sturdy boxes with easy handling 
uct protection . . . from packing until 444 attractive appearance “built in,” 
final delivery. Your best assurance of contact your nearby Gaylord Sales 
tough, resilient, corrugated boxes is Office. You'll find it listed under “‘Boxes 
Gaylord’s careful quality control . . . (Gaylord)” in the classified section of 


from the planting of pulp forests, your phone book. Their seen and unseen quality gives 
you an extra margin of safety. 


GAYLORD CONTAINER CORPORATION 


General Offices: SAINT LOUIS «+ Sales Offices Coast-to-Coast 








CORRUGATED AND SOLID FIBRE BOXES + FOLDING CARTONS «+ KRAFT BAGS AND SACKS + KRAFT PAPER AND SPECIALTIES 
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Are you SURE 
youre using 


Liab 
TU a@ ta a Ss 


if your production involves 
finishing zinc, cadmium, 










aluminum or cuprous metals, 
you owe it to yourself... 
and your customers... 

to investigate 


for on any of these metals Iridite gives youa high per-_ - 
formance finish at a low cost from a simple chemical dip. 


IF YOU WANT HIGH CORROSION RESISTANCE, 
you'll find an Iridite that will meet any military or civilian 


specifications for chromate finishing. 


IF PAINT ADHERENCE IS IMPORTANT, 


you'll find Iridite prevents underfilm corrosion and soap 





formation. 


OR, FOR BRIGHT, DECORATIVE FINISHES 





investigate zinc plate and Iridite (Bright) for a chrome-like 


decorative finish with @gore corrosion protection than con- 
ventional chrome plating . . . or Iridite (Metcote) as a treat- 


ment for copper that eliminates the need for buffing in the 7 


Peat. 


5 copper-chrome system; produces a sparkling bright finish! 


: | Weite for terature and vend vs samples for test process 
_ ing. See “Plating CS aa 
_ directory or write 


Wridite is approved under government specifications 





Aueo Researcn Prooucts 


INCORPORATED 
4004-06 E. MONUMENT STREET © BALTIMORE 5, MD 


of Iridite ! 
tor Conslon Protection and Paini Systems ox Nowforeus Mtale; ARP Plating Bightoners. 
West Coast Licensee: L. H. BUTCHER COMPANY 
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noid which opens the latch. In the 
event of power failure, the latch can 
be manually operated by simply 
pushing harder on the opening de- 
vice. Soreng Products Corp., 9555 
Soreng Ave., Schiller Park, Il. 
No. 32, 
R-F INTERFERENCE FILTER 
| Newly developed r-f radio interfer- 
ence filter is known as type 176-S2. 
It is rated at 100 amp and 500 volts, 
| Power frequency range is d-c to 400 
| cycles a-c with insertion loss at 400 
cycles limited to 0.1 db. The filter 
maintains an almost constant attenu- 
ation of 100 decibels from 100 ke to 
1000 mc when measured in accord- 
| ance with MIL-STD-220. No junction 
Adaptations of this 
filter to other voltage and current 
ratings can be obtained. The 176-S2 





box is necessary. 


“I, 
eS 
3S 





es 


may be used in screened room appli 
cations or where it is necessary to 
filter high-powered 400-cycle compo- 
nents. The filter is hermetically sealed 
in hot-tin dipped steel containers with 
heavy cadmium-plated brass termi- 
nals. The special glass-melamine in- 
sulators are treated for fungus re- 
sistance. Hopkins Engineering Co., 
2082 Lincoln Ave., Altadena, Calif. 
No. 33, 


SUBMINIATURE TUBE 
CLAMPS 


Two tube clamps in a line known as 
Kool Klamps, have been designed for 
use under conditions of extreme heat, 
vibration and shock. The material 
used is a specially developed heat 
treated alloy which is 9942 per cent 
silver that has a thermal conductivity 
approximately 70 per cent that of 





pure copper. Designed to provide 
maximum heat flow, it is said clamps 


have been found to reduce bulb tem- 
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G-E Electronic Timer Has 
High Repetitive Accuracy 






Mochine Tool 


Timer 


Starter 


Unloading 
Platform’ 







Initiating 
Switch, 


Timer 


Contro’ 
Panel - 





Timer 


PHOTOELECTRIC RELAY 


One of a complete 
line of devices for 
all photoelectric 
applications. This 
model is inexpen- 
sive, has broad ap- 
plication. Bulletin 
GEA-3533D. =" 





General Electric Electronic Timers 
assure precise timing of repetitive 
operations. One manufacturer reports 
the use of G-E timers on bearing 
grinding machines where they control 
cutting time and drift time. Here, G-E 
timers perform over 500 repetitive 
time cycles per hour. Where you re- 
quire a uniform product turned out at 
high speed, put the accuracy of the 
General Electric Electronic Timer to 
work for you. 


Controls F-hp Motor Directly 


Here, a G-E Electronic Timer con- 
trols directly the small motor of a box 
conveyor. The timer tells the motor 
when enough boxes have been deliv- 
ered to the gravity conveyor. A limit 
switch, actuated by the first box, tells 
the timer when to start. You can get a 
G-E Electronic Timer to start frac- 
tional-horsepower motors directly or 
handle motor starters up to NEMA 
Size 3. 


Can Be Remotely Adjusted 


Here a steel company, through a 
furnace control desk, controls the 
time cycle of high-speed rolls even 
though the timer is inaccessible. A 
limit switch actuated by the steel 
slab starts the electronic timer. Your 
G-E Electronic Timer can be located 
wherever necessary and _ remotely 
adjusted from a convenient location. 


Send to Section D785-1, 


Please send me the following bulletins: 

























SPECIFICATIONS 


EXCELLENT REPETITIVE ACCURACY 
High-quality capacitors permit errors 
no greater than +2% of dial setting, 
independent of normal temperature 
changes. 

THREE TIME RANGES AVAILABLE 
.06-1.2, .6-12, 6-120 seconds, each 
continuously adjustable through a 
20:1 range. 

TWO TYPES OF OPERATION 

Can be set for immediate or delayed 
start. 
HIGH CONTACT RATING 
One million operations at full-load, 
up to ten million at less load. Handles 
motor starters to NEMA Size 3, 
starts f-hp motors directly. 

REMOTE CONTROL 

Timing potentiometer and dial as- 
sembly may be located where most 
convenient. 
CONSTRUCTION 
High quality components, conserva- 
tively rated for top performance and 
long life. 









General Electric Company, Sehenectady 5, New York 


O Electronic Timer, GEA-5255B 


L) Photoelecthf® Relay, GEA-3533D 


NAME 


COMPANY 


ADDRESS 


CITY 


ELECTRONIC DEVICES 


TITLE 


... STATE 


GENERAL @@ ELECTRIC 
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When called upon to 
HARNESS TIME 


HAYDON 


AT TORRINGTON 


HEADQUARTERS FOR 


ea 





A.C. and D.C. TIMING MOTORS + TIMING DEVICES 
TIME DELAY RELAYS - SPECIAL TIMING DEVICES 


TIMING ENGINEERING SERVICES 


HAYDON* specializes in a varied line of standard timing 
components and custom engineered devices for volume 
application. 


Our research and engineering staffs are constantly seek- 
ing to develop new and better ways to harness time for 
industrial, commercial and military applications. 


In the field, HAYDON maintains a staff of engineers 
whose training, backed up by years of experience, 
enables them to help manufacturers insure, insofar as 
timing components can, the satisfactory performance of 
their products. The entire staff and rapidly expanding 
plant facilities of HAYDON are devoted solely to the 
production of timing motors, timing devices and clock 
movements. 


AT YOUR SERVICE 


The knowledge and skill of our field engineers and our 
research and engineering facilities are available to help you 
solve timing problems. Write us in detail or ask that we send 
a field engineer to talk things over. 


“TRADEMARK REG. U.S. PAT. OFF. 


HAYDON Mfg. Co., Inc. 


Subsidiary of GENERAL TIME CORP. 
2532 ELM STREET 
TORRINGTON, CONNECTICUT 


peratures by as much as 40 C. Two 
models are available: the clip holder 
was designed to permit insertion of 
the tube from top or end, and the 
sleeve holder was designed for end 
insertion only and is designed for use 
where overall height is critical. For 
installations where maximum heat 
transfer is not a limiting factor, the 
same models are available in silver- 
plated beryllium copper. Clamps are 
being used in industrial and military 
applications. Industrial Div., The 
Birtcher Corp., 4371 Valley Blvd., 
Los Angeles 32, Calif. 

No. 34, f iry 


MULTI-SCALE METER 

Multi-dialer is a multi-scale instru- 
ment which exposes only one scale 
to view at a time. At the same time, 
it automatically switches the appro- 
priate internal or external circuitry 





associated with that scale. Featuring 
a ruggedized movement, meter is 
available with five — self-contained 
ranges in volts, milliampers, micro- 
amperes and amperes. It may be used 
as a panel instrument (meeting JAN 
'2-in. dimensions) or as a_ self-con- 
tained portable laboratory instrument. 
Marion Electrical Instrument Co., 
404 Canal St., Manchester, N. H. 
No. 35, R« ry F it 


SUBMINIATURE RATE 
GYROSCOPE 

Model 7 of a series of precision, sub- 
miniature rate gyroscopes is less than 
2 in. long and 1 in. in diam; weight is 
3 oz. Hermetically sealed and temper- 
ature-compensated, maximum linear 
output occurs at an input of 420 deg 
per sec. Resolution of the output is 
better than 0.05 deg per sec. Sensitiv- 
ity is 14 mv output per deg per sec in- 
put. Since it has an a-c output the 
gyro is useful in aircraft instruments, 
guided missiles, and other applica- 
tions. The small mass of its compon- 
ents makes it insensitive to a shock of 
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Rejects cut 92% — 
Plaskon Alkyd improves quality of parts 





In this typical B/W Liquid Level Control 
Panel, 26 pieces are molded of Plaskon 
Alkyd. Even the most complicated of 
these parts, such as the contact baffle 
with eight inserts (above), are sharp-edged. 
Surfaces are extra-hard, holding inserts 
truly, firmly. Dimensional stability meets 
all requirements. Before conversion to 
Plaskon Alkyd, chipped edges, bad setting 
of inserts and failure to meet dimensional 
tolerances resulted in a 12% rate of rejects. 





B/W Controller Corporation* 


reduces rejects to less than 1% 6%. Plaskon Alkyd materials used by B/W 
. meet Underwriters’ specifications and have an 

with Plaskon Alkyd arc resistance of 180 sec. A.S.T.M. 
Plaskon Alkyd—either mineral filled or Fiber: 
There are two main reasons why the B/W Con- Glass Reinforced for exceptional strength—can 
troller Corporation of Birmingham, Michigan, improve your product and allow an over-all 
has converted to Plaskon Alkyd:— reduction in dimensions. It can speed your pro- 
1. Plaskon Alkyd has high dimensional duction, because its faster molding at reduced 
stability. pressure means more production per mold 
2. It molds easily, rapidly and cleanly at cavity. Write today for complete information. 


low pressures. 
B/W is converting 35 electrical components in 
its relays, motor starters and electrode holders 
—85°%, of its insulating pieces. The 23 parts 
already converted, show rejects reduced from 
12% to 1%. 

Parts of Plaskon Alkyd can be used safely, 
even under a mechanical load, for continuous 
exposure at temperatures up to 300°F. Plaskon 
Alkyd has a linear coefficient of 20 x 10-6 in/in., 
and a water absorption value of only .11% to 


This Electrode holder, 
with its 2” pipe threads, 
is entirely transfer 
molded —the threads are 
not machined. Plaskon 
Fiber-Glass Reinforced 
Alkyd was selected for 
this part for its superior 
strength in relation to 
the pipe threads. 





PLASKON DIVISION 


- 4) Controller Corporation pro- Libbey « Owens ¢ Ford 


_ * duces custom-built, special- 
ized electrical equipment, much of 
which must meet Underwriters’ 
specifications. Their quality Liquid 

vel Controls are used in most 
major industries; including the chem- 
ical, pharmaceutical, dairy, soft- 
drink, brewing and plating indus- 
tries; and also by sewage and water- 
treating plants. 
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Glass Company 
Toledo 3, Ohio 
District Offices: 


In Canada 
Canadian Industries, Ltd. 
Montreal, P. Q. 


Boston e Charlotte, N. C. ¢ Chicago « Cincinnati 
Cleveland « Detroit « Los Angeles « New York 
Philadelphia « Washington, D. C. 


Manufacturers of Molding Compounds, 
Glues, Industrial and Coating Resins 
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PRECISION 
PUSH-BUTTON SWITCH TYPES 


Looking for precision-built push-button or snap-action 
switches in the 15 to 50 ampere range with operating 
pressures of approximately 4 pounds? 

Chances are, Hetherington has just what you want— 
in standard types—backed by a record of proved per- 
formance in critical aviation or military applications. 
Just about any circuit, activating arrangement or mount- 
ing style is available and each standard type is readily 
adaptable to numerous and inexpensive variations. 

Write for catalog—or send details of your requirement 
for recommendation by Hetherington switch specialists. 


HETHERINGTON, INC., SHARON HILL, PA. 


West Coast Division: 8568 W. Washington Bivd., Culver City, Calif. 


PROMPT 
DELIVERIES ... 
LARGE QUANTITIES 
OR SMALL 


HETHERINGTON 


SWITCHES WITH BUILT-IN INDICATOR LAMPS 
MINIATURE SWITCHES 
TOGGLE SWITCHES e ROTARY SWITCHES 
SWITCHES TO MILITARY SPECIFICATIONS 
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60 g, a linear acceleration of 60 ¢ and 
a vibration of 5 g from 0-300 cps. The 
unit has a high resonant frequency (85 
cps) with a 0.5 damping factor. Rotor 
speed is 24,000 rps. It requires 6.3 
volts, 400 cps, 3 watts. Sanders Asso- 
ciates, Inc., 137 Canal St., Nashua, 
N. H. 

Circle No. 36, | 


SERVO MOTORS 


Two new low-inertia servo motors 
for industrial control, and servo and 
instrument applications are now avail- 
able. The motors, Model 1300 and 
Model 1500, are available for two- 
phase, 60 to 400 cycle frequency, in 
2, 4, 6 and 8 pole construction. They 
can be supplied with high impedance 





control winding for plate-to-plate 
operation. They can also be specially 
built to meet military specifications 
for humidity, high ambient tempera- 
ture, vibration and altitude. Precision 
gear head with low backlash also 
is available. Induction Motors Corp., 
55-15 37th Ave., Woodside 77, New 
York, N. Y. 

Circle No. 37, Reader Inquiry f 


TRANSISTOR HERMETIC 
MOUNT 


Transistor mount is a glass-to-metal 
sealed base combined with a metal 
cover, which permits mounting of 
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"You can get a cork-and-rubber 
gasket for that government 


job from Armstrong Cork." 



















ber 
Principal Cork-and-Rub 

















specifications 
Armstrons 
Gov ernment sr 
Specification 

\{IL-G-6185 ; _— 
Type 1 ae anaes a 
v: “ \ Medium --"° 7" as 
y + 
oe j Firm Sue 
TYPE TE Soft 2977" C-100 
eae il Medium +" 7" ; 4 : 
Ty pe Il Firm --°°°** : : bo 
| Se eee - 30) 1S 

\{IL-T-654! Ls tet | RK-3 








pk-149 
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‘You sure? Hadn't we better check the specifications?” 


‘““No need to. Armstrong makes compounds to meet all 
the principal cork-and-rubber specs.” 


He’s right. Armstrong does make a compound to meet 
each of the nine types covered by the principal govern- 
ment cork-and-rubber specifications. This means you can 
get the cork-and-rubber gasket material you need and get 
it promptly —when you call Armstrong. 

Of course, you don’t have to be working on a govern- 
ment contract to get fast service. Armstrong makes and 
stocks a wide variety of cork-and-rubber materials for all 
kinds of specialized applications. 


For full information and samples on a material made to 
meet your requirements, call or write your nearest Arm- 
strong Industrial Division office or see “Armstrong’s Gasket 
Materials” in Sweet's file for product designers. 


FREE! Gasket Data Book ® 


The 24-page manual, “Armstrong’s Gasket 
Materials,” gives you information on current 
government — specifications and __ tentative 
SAE-ASTM._ specifications. You'll also find 
helpful sections on the design and use of 
gaskets, covering subjects like Designing 
Gaskets to Reduce Costs, Practical Toler- 
ances. for Resilient 


Gaskets, Designing 
Flanges for Efficient Sealing. 





For your free copy, write Armstrong Cork Company, 
Industrial Div., 7108 Ingersoll Ave., Lancaster, Penna. 





Gasket Materials 
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Whitt type 


TRANSFORMER 


be 
amy Transformer with ; 
coi Pere Sewing | 


High Voltage 
Transformer. 









Fully Enclosed Transformer 
with wiring compartment 
and circuit breaker. 





the germanium in a complete vac- 
uum or inert gas atmosphere. They 
are available as small as 0.250 in 
long, 0.165 in. wide and 0.437 in 
high. The base has a glass-to-Kovai 


Transformer for seal with three 0.018 in. leads. The 
horizontal mounting 





Enclosed Transformer 

with receptacle, ‘off’ 

and “on” switch and 
variable voltage 
control switch. 





cover, a metal can, is constructed of 
10 per cent nickel silver. All parts 
with the exception of the cover are 
hot tin dipped at 530 F. The L. L 
Constantin and Co., Lodi, New Jer | 





sey. 
No. 38 
. Watertight 
Plug-in ' Transformer 
Transformer pet 
Open goa Transformer | TERMINAL BLOCK rs 
it ti d _RIg~ ; . oe 
Miterminal lugs. ENCLOSURE pe 


Designed to reduce dust and serve as 

| a protection where terminal blocks 

STANDARD, SEMI-STANDARD, SPECIAL? oe ee ith cither Tepe Mo | 
the MT terminal blocks integrally 
mounted with from 1 to 14 terminals 


eoe~tsy 


Jefferson makes millions of transformers yearly including many | 


sec 


of standard design and application — many that are variations of 
standard with changes in mounting and terminal arrangements, — 
and a wide range of designs for special and very unusual applications. 

Because of 35 years of transformer design and manufacturing 


experience, you are assured not only engineering design excellence 


EN ear. ae 
ee OT Ae eS 
Sec pk eee 


but uniform quality of manufacture for long reliable performance. 
From the inception of design to the final product, all steps are 


carried through in the complete modern Jefferson plant. Come to 





“Transformer Headquarters” with your next problem. 
per block and enclosure. Cover is held 


J & P - & R 5 oO N E LE CTR i Cc C oO M PAN Y in place by 2 Screws, and when ré- 
moved, leaves three sides of enclosure 

BELLWOOD, ILLINOIS open for connection of wires or circuit 

*Reter to Catalog im Sweet's Product Design File, or write for full information | changes. Two standard %-in. diam 


knock-outs are provided, one at each 


' end of enclosure, to permit cable o1 
wire to be fed in under the terminal 


block for simple distribution and con- 


necting to either side of block. Circuits 
can be coded for quick indentification 


of wires. Types M and MT terminal 
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but individuality in appearance and function 


is worth much tn satisfaction and ad 


j ] I | 1 
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lilustrated, show strength and 





When you have die castit 





will be glad to have you write us at 


. ) 
our home office in Madison. 


} r 
MADISON-KIPP CORPORATION 
214 WAUBESA STREET + MADISON 10, WISCONSIN E 
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for longer 
motor life 


ala adele TL al mule 


ed core commutators make 


motors last longer because 
they are precision made to 
withstand 


in heat, 


Sale -Tuil-M oLelo hi tolal 
speed and vibration. 


Pesta production is speeded 
Wye oS-04el TT Cie cll Me le 
tators, fanging from 9 /32"' to 
36" dia., 
acti Me See 


are machined to fit 


Kirkwood engineers will glad- 
ly work with you in designing 
new commutators for special 


applications. Send us 


cls 
Uae e 


ryt 


i} 
CJ 
s 
7 

LO 


APA TT 


COMMUTATOR CQ. 
OVER 10,000,000 NOW 


IN USE 


1345 CARNEGIE AVE. CLEVELAND 15, OHIO 


Write for new No.3 Catalog 


blocks, furnished as standard in en- 
closure, are conservatively rated at 300 
volts, 15 amp. At present enclosures 
will be available only in minimum 
quantities of 100 units. Curtis Devel- 
opment and Manufacturing Co., 3266 
33rd St., Milwaukee 10, Wis. 
Circle No. 39, 


CODING MARKERS 


Only %4 in. long, markers for coding 
small-gage wires are center die cut 
and mounted on a pocket size backing 
card (2 x 10 in.), with tabs for quick 
removal. Tab makes it 
possible for any code to be stripped 
off without disturbing the remaining 
codes. Complete code can be read 
without turning Backing card 


arrangement 


wire. 


contains 68 individual markers. Mark- 
ers require only finger-tip pressure to 
apply and are made of tough fabric 
coated with adhesive. Currently avail- 
able in over 1000 codes including ASA 
and NEMA specifications, E-Z code 
small gage wire markers can also be 
made on special order to meet individ- 
ual coding requirements. Westline 
Products Div., Western Lithograph 
Co., 600 East Second St., Los Angeles 
54, Calif. 

C No. 40, 


ROSIN FLUX 


Insulation characteristics comparable 
to polyethylene are said to be success- 
fully combined with extremely fast 
‘take” in a newly developed rosin flux. 
Said to be non-corrosive, flux provides: 
even coating necessary in the dip tin- 
ning of printed circuits; eliminates 
breakdown due to corrosion in the sol- 
dering of delicate uhf components; 
and is resistant to high temperatures. 
Its ability to withstand prolonged ap- 
plication of heat enables it to solder 
hard-to-bond metals and alloys, 
as cadmium, nickel and nichrome 
steel. Does not harden or precipitate 
under prolonged storage. London 
Chemical Co., Inc., Dept. E5, 325 W. 
32nd St., Chicago 16. 


such 





Plug In Meter-Relay 


Hermetically Sealed & Shock 
Mounted. Model 265 non-indicating 
oe meter-relay hay 
balanced move- 
ment, locking 
contacts, 0.2 
microam peres 
sensitivity and 
sealed case. 





Sensitivity Ranges 
0.2 microamperes to 50 amperes, or 
.05 millivolts to 500 volts. The 
range can be changed with shunts 
or series resistors. 


Accuracy 

Factory adjustment within 3° of 
the specified current or voltage for 
most units. By adjusting circuit 
resistance the accuracy can be im- 
proved to better than 1% 


Contacts 


S.P.S.T. or S.P.D.T. rated 5 to 25 
milliamperes D.C. at 75 to 125 volts. 
Contacts lock in by a holding coil 
in the relay. They are released by 
breaking the circuit to the holding 
coil. The diagram shows internal 
wiring arrangement and basic cir- 
cuit require- 

ments. Load a a 
resistance R i. | 
limits contact “ort Bag" 2. ee 
current to 


Yo —— i = 
rated value. Lo weovenr ae 


RESET 


3 HOLDING | 


Speed 

Design variations allow for a range 
of response time from 1 millisecond 
to 10 seconds for most ranges. Time 
delay can be calibrated in seconds. 


Case Style 


Round metal can, sealed. Octal plug 
connector or other type of sealed 
header is optional. Rubber shock 
mount protects the jeweled move- 
ment from jars and vibration. Size: 
21%” dia. x 21%”. 


A.C., D.C., R.F., F°, C 

The Model 265 used with copper 
oxide or crystal diode rectifiers 
works well on A.C. Rectifiers may 
be built in, likewise R.F. thermo- 
couples. Calibrated in millivolts 
and with bimetal compensation this 
relay gives accurate control or 
safety alarm when used with tem- 
perature thermocouples. For further 
specifications write or call Bradley 
Thompson, Assembly Products, 
Inc., Chagrin Falls 88, Ohio. Phone 
CH 7-7374 
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CLAUSS FINE 
WIRE SCISSORS 


Points small for close-cut- 
ting—available with one 
blade saw-toothed forangle 
cuts to point wire, helpful 
in some resistor manufac- 
turing—or with both blades 
plain for straight cutting. 





=r 


Clauss, 


FINE CUTLERY SINCE 1877 


HOT HAMMER FORGED 














CLAUSS NON-MAGNETIZABLE 
RUSTLESS TWEEZERS 


#227—Magnetizable chrome-plated surgicz! steel, 
A plain points, length 4% inches. 
# 55—Non-magnetizable stainless steel plain points, 
length 41% inches. 


#226—Magnetizable chrome-plated surgical steel, ser- 
rated points, length 4% inches. 
B #230—Non-magnetizable bronze, serrated points 
length 4% inches. 
#231—Non-magnetizable stainless sfeel, 
points, length 4% inches. 


(eae stainless steel, plain points, 


length 4% inches. 
D{ 


serrated 


5—Non-magnetizable stainless steel, needle-points 
length 4% inches. 


DESIGNED 


ttt We } 
Vp: 


CLAUSS 
FILAMENT SNIPS 


Tremendous leverage for a 
small tool—blades small 
enough for close _ toler- 
ances, handles designed to 
keep nails from digging 


into palms when in use. 


“4 






BY THE MAN ON THE JOB 


PRECISION TOOLS 


FOR PERFECT PERFORMANCE FASTER 


These tools were developed by the workers themselves—the women and men 


on the job—the result of close collaboration with our own engineers. 


Consult Clauss on your requirements, a supplier of dependable 


tools to all types of industry. 


Contact Your Industrial Supplier 


ot Jleib or Ube 


Pa 
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Pulse Width in 
Micro Seconds* 
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miniature 


PULSE TRANSFORMERS 





Rise Time in 
Micro Seconds 


*measured at base of pulse 


For universal 


blocking oscillator use 


UX-7307 A—UX-7350A 


These hermetically sealed, MIL-T- 
27 type pulse transformers are de- 
signed for universal blocking oscil- 
lator use at repetition rates from 50 
to 5000 pps. 

UX-7307Aand UX-7350Aare iden- 
tical in electrical characteristics, hav- 
ing two windings for 1000 ohms 
impedance and two windings to 
match 250 ohms. To cover a wider 
variety of applications, the windings 
are arranged differently in the two 
transformers. 

These units are also available in 
octal type tube bases as UX-7307 and 
UX-7350. Bulletin DL-K-320 gives 
complete information including typi- 
cal circuits. Write for it. 

AVAILABLE FROM STOCK 


Front-edge 
Overshoot 





Electrical characteristics measured by a H-P #212A pulse generator and a Dumont 
#303 oscilloscope. Measurements made with secondary loaded with 1000 ohms. The 
transformers are tested at 1000 V D.C., and the maximum voltage across the 1000 


ohm windings is 300 volts peak. 


RAYTHEON 


MANUFACTURING 
EQUIPMENT SALES 


DEPT. 6270- EM WALTHAM 54, 


BUILD 
COMPANY 


DIVISION 
MASSACHUSETTS 


DISTRICT OFFICES: BOSTON, NEW YORK, CLEVELAND, CHICAGO, NEW | APY OE eet 


RAYTHEON PRODUCTS INCLUDE: 


WELDPOWER?* welders; 
Voltage stabilizers (regulators); Transformers; Sonic oscil- 


ORLEANS, LOS ANGELES (WILMINGTON), SAN FRANCISCO, SEATTLE 
INTERNATIONAL DIVISION: 19 RECTOR ST., NEW YORK CITY 


e137 Te 
INTO YOUR 


lators for laboratory research; Standard control knobs; 


Electronic calculators and computers; 
miniature and special purpose tubes and other electronic 


equipment. 


Radio, television, sub- 


PRODUCTS 


*Reg. U.S. Pat. Off. 





Trailing Edge 
Back Swing 





Laboratory 


and 


Engineering 


Equipment 





CONSTANT-CURRENT 
CONVERTER 

Model CC-60 is designed to convert 
a standard power supply into a con 
stant-current generator for transisto: 
and other applications where constant 
current is required. The converter is 
connected externally in series with the 
standard supply and no rewiring o 
other modifications are necessary. The 
design makes use of the high impe 
dance of a pentode when operating 
above the knee of the I»n—E» curve to 
present a constant impedance to the 
input voltage source. Thus, substan 
tially constant current is maintained 
independent of a wide range of load 
variation. In addition, inverse current 
feedback is utilized which further in- 
creases the internal impedance and 





provides for long-term current stabil 
ity. Input voltage to the unit can be 
fixed at any value in the 85-300 volt 
range. The output constant current is 
continuously adjustable from zero to 
50 ma, the higher current being ob- 
tained with a 300-volt input. Unit is 
housed in a 4 x 5 x 6 in. cabinet; 
weight, approximately 3 Ib. Electronic 
Research Associates, Inc., Box 29 
Caldwell, N. J. 


rcle 


No. 42, Reader Inquiry Facility, pac 


TRANSISTOR CURVE 
TRACER 


Applications of instrument include use 
in designing transistor circuits, com- 
paring matching and selecting, detect- 
ing anomalies; studying the effects of 
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- Varnished Cambric Tapes 










provide tight, compact 
insulation for 
IRREGULAR surfaces 


The perfect insulation . . . . which provides e Agent in all 
the desired electrical characteristics, high ‘resistance principal cities 
to moisture, acids, alkalis and lubricating oil . . . . for 

irregular surfaces of transformer windings, bus bars 

and terminals, cable ends, conductor hs etc. Vartex 

Varnished Tapes comply with N.E.M.A. requirements. Technical 

literature available on request. 


NEW JERSEY WOOD FINISHING sOMPANY 


ELECTRICAL INSULATION DEPARTMENT © WOODBRIDGE, N. J. 


Varnished Cambric Cloth Silicone Varnished Fiberglas 


Silicone Rubber Fiberglas 
Silicone Varnish & Rubber Asbestos 
Synthetic Resin Extruded Tubing 


Varnished Duck 
Varnished Fiberglas 





Varnished Silk Makers of Synthetic Resinous Tapes 
Varnished Silk Substitute these other Polyethylene, Sheets & Tapes 
Cable Wrapping Tapes quality products “Varslot’” Combination Slot Insulation 
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Maximum Electronic Performance 
inany WEATHER” st 















































TEMPROOF MOUNTINGS 


ON 618S-1 


TRANSCEIVER ~ 









































BURBANK, CALIFORNIA 


311 Curtis Building 


LORD 


———_=- 


233 South Third Street 


DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO 11, ILLINOIS 


MANUFACTURING COMPANY ° ERIE, PA. _ 






— Gao 


SENSITIVE electronic equipment for airline trans- 
mitting and receiving must give continuously accurate 
results. For instance, note this “inside” view of the Col- 
lins Transceiver, mounted on Lord Temproof Mount- 
ings which isolate it from vibration and shock. Lord 
Temproof Mountings function efficiently throughout 
operational ranges of temperature from —80° to 
+250°F. The Collins Transceiver with automatically 
tuned elements for maximum flexibility and high power 
output delivers maximum performance in any weather, 
completely protected from vibration, shock and exces- 
sive equipment motion at resonant frequencies by Lord 
Temproof Mountings. 

May we give you further details on this Lord appli- 


cation or help you solve your specific mounting require- 
ment? 


DALLAS, TEXAS 
413 Fidelity Union 
Life Building 


PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO 
725 Widener Building 410 West First Street 


CLEVELAND 15, OHIO 
280 Madison Avenue 520 N. Michigan Ave. Room 811 Hanna Building 


head quarte Crs yor 
VIBRATION CONTROL 


temperatures, age, normal usage, over- 
loading; and detecting failures and 
their causes. Automatic curve tracer 
tests N-P-N, P-N-P, junction and point 
contact transistors and features flexi- 
bility of design to accommodate new 
types as produced. An entire family 


of curves is plotted simultaneously on 
standard laboratory d-c oscilloscopes. 
\ function switch selects output and 
transfer curve in grounded bases or 
grounded emitter connection. Opera- 
tion is automatic or manual by means 
of stepping relay. The calibrating axis 
generated internally as an integral part 
of the display are always in the proper 
quadrant. Accuracy of 3 per cent is 
obtained independent of scope drift 
and calibration. Magnetic Amplifiers, 
Inc., 632 Tinton Ave.. Bronx 55, New 
York. 


No. 43, 


COMMUTATOR TESTER 

Self-contained commutator tester 
speeds testing of subminiature and 
fractional-horsepower motor commu- 
tators. Two tests can be made: for 
shorts between segments and a di- 
electric test of barrier materials. Tests 
are performed with a 750-volt po- 
tential between center core and seg- 
ments, and can be made without re- 
moving or repositioning the part under 
test. The commutator is ejected from 
the contact fingers since the small 
dimensions of the part make manual 
removal from the test position im- 
practical. Operating from a standard 
110 volt a-c supply, the commutator 
tester is designed to protect the oper- 
ator from contact with the high volt- 
age applied during the test. Test 
units can be provided to test com- 
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PRODUCTS wired for life 





with 





The General Industries line of Smooth-Power Motors meets the most exacting demands 
for smoothness and dependability through the combination of advanced design... 
unrelenting research . .. sound engineering . . . skilled craftsmanship . . . the use of 
the finest materials! Here, as in the manufacture of many other fine electric and electronic 
products, Warren Wire is used for its easy handling, efficiency and dependability. 
There’s a Warren Wire Engineer near you trained to help you solve your wire problems 


right in your own plant. There is no obligation, of course. 


Write for new Teflon Specification #1001, dated seatio. 193S3 






WARREN WIRE COMPAN 
Plant and Main Office: POWNAL, VERMONT > ak 


NEW YORK + SYRACUSE + NEW HAVEN + PHILADELPHIA + PITTSBURGH * ‘CLEVELAND 
DETROIT + CHICAGO + ST. LOUIS «+ ST. PAUL + LOS ANGELES + SAN FRANCISCO 


Manufacturers of Plain Enamel, Nylon, a Teflon and Served ‘Magnet 
| Wires ... Teflon Hook-up end Lead Wire . . . Tinned and Bare com aoe 
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mutators ranging in size trom 0.125 
in. to 6 in. including subminiature 
(2 to 9 segments), miniature and frac- 
tional-horsepower motor units. Units 
can also be supplied for commutators 
larger than 6 in. Voltage range for 
the dielectric test is 0 to 2000 volts. 
The tester can be made to operate 
automatically by using a sequence 
timer actuated by insertion of the 
part. ConRay Corp., 1219-25 Ray 
St., Dayton, Ohio. 
> No. 44, Re er Inquiry Facility 


wen LUDS 


IN BOLTED ASSEMBLIES, ae em 
CAPACITOR LEAKAGE 
TROUBLE STARTS oe 


Electronic capacitor tester and leakage 

indicator, Model CT-1l, features a 

built-in electronic power supply pro 
ners | 


viding both a-c and d-c test voltages; 
it also contains a miniature selenium 
rectifier and dual capacitor R-C filter 
BEALL helical spring washers network in a special circuit with a 


highly sensitive neon lamp leakage 
compensate for all 4 causes of indicator. Model CT-1 permits direct 


looseness in bolted assemblies testing of capacitors for leakage with 


d-c voltage applied and indicates in 





1. Bolt stretch 
2. Wear under nut and bolt head 


3. Pulverizing of paint, rust or scale 


4. Vibration 





termittent open capacitor with a-c ap 
plied. Other applications include high 
resistance continuity testing of electri 
cal and electronic circuits and _ parts 
and indicating leakage, resistance o1 
insulation breakdown beyond 200 
| megohms. Tester withstands direct 
| shorting and all output terminals may 
| be safely grounded without damage 
Complete with 6 ft power cord and 
rubber plug, and kinkless test lead 
Operates on 110-125 a-c power line 
Lee Electronic Labs., Inc., 233 Dud 
ley St., Boston 19, Mass. 
rcle No. 45, Reader juiry | 





TIGHT TIGHT TIGHT 


when assembled in service after long service 


TRANSISTOR TESTER 
Model TT-11 transistor tester checks 
directly junction transistors, point con 
| tact transistors, and other semi-con 
| ductor devices. Both static and dynam- 
| ic tests are performed, results being 
| independent of voltage and tempera- 
ture variations. The tester utilizes a 
bridge method for comparing the char- 
BEALL TOOL DIVISION of HUBBARD & COMPANY | acteristics of the unknown with known 
| reference transistors. The variation 
from standard for a given test is read 


SRS Chee d Pee RE led eS 
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j ASCO makes small motors (1/500 to 1/8 


h.p..) Most of them are shaded pole induction 
motors—in 2-pole, 4-pole, and 6-pole speeds. 
Advanced designs in today’s Fasco shaded pole 
motors give them new versatility, offer compact, 
inexpensive power for applications undreamed of 
only a few years ago. 

Fasco makes good shaded pole motors—at 
prices that are right. The added value you get from 


Small motors and 
blowers for industry 


INDUSTRIES, 


ROCHESTER 2, 
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You want 
all three... 


When you're looking for the best motor for your 
product, you're really looking for three things: 


| a good motor: 


designed right, carefully made of the 
right materials, and tested—so that per- 
formance and lifespan are known facts. 


good price: 


as a component part, the motor must be 
available at a cost that allows your 
product to compete in the market. 


a 
a good fit: 


whether your most important need is 
dependability, efficiency, or durability—or 
the best possible combination of all 
three—the motor must be carefully spec- 
ified, tested in actual use, and proved. 


Fasco is painstaking study of your application, 
and careful adaptation of a motor to match your 
needs. You're certain to get this added value 
because we insist on this preliminary service—to 
make sure you get the best. 

If you have a product that needs the right 
motor, we'll be glad to study the problem with 
you—in your plant or our laboratories, or both. 
It takes time, so write now. 


a oe 
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directly on a calibrated “good-bad” 

e e meter scale. The reference transistor 
What is your Delay or Regulating Problem? may be-00- tqnerating ait shone dha 
‘ acteristics are required to be dupli- 
cated. Alternatively, an equivalent 

For the most effective solution use the circuit or resistance may be substi- 


tuted so as to vield either a compara 


SIMPLEST, MOST COMPACT tive or a quantitative measurement, 
Static tests include: Forward diode 
MOST ECONOMICAL (emitter-base) characteristics and _re- 
verse diode (collector-base ) character- 
HERMETICALLY SEALED istics. Dynamic testing includes both 


amplifying and. oscillation condition 


WALANG 


Provide delays ranging from 2 to 120 seconds. 


@ Actuated by a heater, they operate on A.C., D.C., or 
Pulsating Current. 


e@ Hermetically sealed. Not affected by altitude, moisture, 
or other climate changes. ; : ; 
ert comparison with the reference transis- 
Circuits: SPST only—normally : hee tele’ ion hicl 
open or normally closed. i | tor. ie internal d-c supply which 


provides power to the transistors can 
Amperite Thermostatic Delay Relays 


A accommodate a wide range of require- 
are compensated for ambient tem- : se mp 
° ments, being adjustable for either a 

perature changes from -55 to ss 
AM PERITE +70°C. Heaters consume approxi- )7 positive or negative current, 0-10 ma, 
ie he mately 2 W. and may be operated and voltage, 0-5 volts. Unit has a 4% 
RELAY | continuously. The units are most in. meter and is housed in a 8 in. x 
: | compart, sugyed. explosiongront. 10 in. x 8 in. sloping front panel. 

long-lived, and—very inexpensive! MINIATURE 


Electronic Research Associates, Inc., 
TYPES: Standard Radio Octal, and 9-Pin Miniature. Box 29, Caldwell, N. J. 
PROBLEM? Send for Bulletin No. TR-81 rcle No. 46, 


OSCILLOSY NCHROSCOPE 


Features of Model OL-23 oscillosyn- 


chroscope are a ene + acne al 
° A mperite Regulators are designed to keep potential; vertical amplifier bandwidth 


the current in a circuit automatically regulated flat from 5 cycles to 10 me with a 
at a definite value (for example, 0.5 amp). sensitivity of 0.15 volts, peak-to-peak 
For currents of 60 ma. to 5 amps. Operates 
on A.C., D.C., or Pulsating Current. 


Hermetically sealed, light, compact, and 
most inexpensive. 


= 


er 


REGULAT . 


) 


ee 


VOLTAGE OF 24V ‘WITH AMPERITE 
BATTERY & CHARGER! VOLTAG SE VARIES 
VARIES APPROX 


50% : % 
Maximum Wattage Dissipation: T6’2L—SW. T9—10W. 


Amperite Regulators are the simplest, most effective method 

for obtaining automatic regulation of current or voltage. Her- 

metically sealed, they are not affected by changes in alti- ee } 

tude, ambient temperature (-55° to +90°C), or humidity. per inch; and triggered or recurrent 
Rugged; no moving parts; changed as easily as a radio tube. sweeps from 0.1 microsec per cm to 


° © - Q. ) my ac ; . 7 ; "he ; 

Write for 4-page Technical Bulletin No. AB-51 -" an en ee ware ” 7 si 

permits observation of rising wavefront 

A of pulses. A built-in generator pro- 
MPERITE oo Te ST TE ToTe oh a aN aTe 12 ’ N.Y. duces output triggers from 50 to 5000 

In Canada: Atlas Radio Corp., Ltd., 560 King St., W., Toronto 2B pps, and a continuously variable delay 


circuit allows the sweep to be delayed 
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HE PEERLESS FIR, CONC a 


.- and the Service that keeps them strong 


Yes, we have a powerful combination—Peerless Pre- 
mium-Built Electric Motors backed up by Peerless 
Sales-Service men...men who are accustomed to sizing 
up a job and then acting with conviction and author- 
ity...men who enjoy the complete confidence of their 


company because of their ability. 


Peerless’ customers enjoy the “family feeling” that pre- 
vails between company, salesman and customer. In 
fact, Peerless becomes a part of your company, held 
there by Peerless knowledge and skill—a relationship 
made strong by the responsibility and service of our 
representatives. 





trom the triggering source by 5 to 
10,000 microsec under any triggered 
condition. Synchronization of recur 


OS i ‘ i ’ i 

>, ent, triggered, or delayed triggerea 

POWDERMET .’ sweeps may be from any waveshape 
Amplitude measurement may be made 
through the use of the square wave 

STORY NO.22 





calibration voltage (0-100 volts) with 
an accuracy of 5 per cent. Sweep con 
trols are calibrated for time measure 
ments of the same accuracy. To main 
tain accuracy of calibration and 
stability of operation, d-c voltages, in 
cluding accelerating potentials, are 
electronically regulated. Mechanica! 
features include a new type of chassis 
construction, machined aluminum be 
ze] for use of standard camera clamp. 
an illuminated ruled screen, and a 
blower for interior cooling. The instru 
ment is supplied for 115-230-volt op 
eration at an input of 300 watts. Di- 
mensions are: height 15% in.; width 
| 13% in.; depth 22 in. Browning Lab 
| oratories, Inc., 730 Main St., Win 
| chester, Mass. 

ircle No. 47, Reader Inquiry Facility, page 233 


| 


| PULSE GENERATOR 
Model PG-200A pulse generator 1s « | 
medium power, precision instrument 
for generating adjustable rectangular 
waveforms having fast rise and decay 
| times. Wide ranges of pulse duration 
| ' amplitude, recurrence rate and posi 
THE CAM WITH A TIMELY CTORY 4 tioning are provided. It may be oper 
erated self-synchronous or driven by 
an external signal of almost any wave 


y form. In both cases, it furnishes a 
the use of powdered metal. An appliance manufacturer needed i Niles andl fale eal 
a double acting cam for a timer on one of his products. Specs | a ge lo Syeee Se 
were tough. Material was to be iron and had to resist high com- | ary equipment. Pulse width and pulse 
pressive stress. And for accurate timing, cam contours had | position with respect to the sync out 
to be held to +.001”.. . the bore to + .0005”. In the past, sev- 
eral suppliers tried and gave up. One of them finally came close, 
but had to make it in two parts and lost much of the economy. 


Here was a chance for real economy, real performance through 
| 


Then, Powdered Metal Products came into the picture. PMP 
gave him just what he wanted—accuracy and one-piece con- 
struction . . . economy and performance. In fact, 500,000 of 
these cams have been produced without rejection. 


Think it over. Get in touch with Powdered Metal Products first 
. . . for all your powder metal needs. Unequaled facilities, 
experience and service make POWDERMET* parts your best 
bet... every time. 





put trigger are continuously variable 
teats by means of calibrated controls from 
es | 0.05 to 50 microsec. Both ranges may 


: | be extended to 1000 microsec by 
sun of leadership PMAPw powder metallurgy | means of an auxiliary unit. Rise and 
ze j | decay times of pulse constant are 

| equal to 0.03 microsec, or less, from 

| 0.05 to 1000 microsec pulse width 

POWDERED METAL PRODUCTS Pulse repetition rate ranges from 

2 | single pulse to 20,000 pulses per 

CORPORATION of Ahmivica sec. Built-in frequency meter pro- 

| vided to indicate repetition frequency 

9335 West Belmont Avenue, | from 20 to 20,000 pps in three decade 

Franklin Park, Illinois ranges. Unit synchronized from either 
self-contained generator or external 

source. Operates from external source 

*Trademark of any waveshape. Other features in- 
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PERFECT CONNECTIONS 
Fao Tine / 


with BUCHANAN pres-SURE-connectors 
TOOL for both SPLICING and TERMINATING 









BUCHANAN’S new high efficiency precision tool 
with exclusive 4-way crimp insures wiring con- 
nections of maximum electrical and mechanical 
efficiency over an extremely broad range of 
wire sizes. 


Only 2 sizes of Splice Caps with vinyl plastic 
snap-on insulators for splicing all wire combina- 
tions from 2 #18 to 3 #8. 


Only 1 size TERMEND® Lug for terminating all wire 
sizes from #16 to #8. 


@ Write today for new catalog and see for your- 
self why more and more Buchanan pres-SURE- 
connectors are being specified and used. 


ELECTRICAL PRODUCTS CORPORATION 
Hillside, New Jersey 





al 





Heavy-Duty BUSHEND® In ‘ 
MOLDED METALLIC ( 

4 TERMINAL , CONDUIT 

tte BLOCKS ied) BUSHINGS 


WRITE FOR CATALOG Al 
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EVERY DESIRABLE CHARACTERISTIC 


Phone, wire or write George Risk — 1306 28th Ave. 
Telephone 2139, Columbus, 
(We also manufacture deposited carbon resistors) 
In Canada: Teletronics Corp., Ltd., Toronto and Montreal 





Miniature 


POWER 
RESISTORS 





~ Type RH-25 


— 


2-Watt Type RS-2 


Smallest in size. 
Sealed in Silicone. 
100% impervious to moisture and salt spray. 


Complete welded construction from terminal to 

terminal. 

Temperature coefficient 0.00002 per 5.Watt Type RS-5 
degree C. 


Ranges from .05 Ohms to 55,000 Ohms, 
depending on type. 

Tolerance .1%, .5%, 1%, 3% and 5%. 
RH Types—Silicone sealed in a die-cast, 
black anodized radiator finned housing 
and mounts on sub-panel for maximum 
heat dissipation. 

Prompt Delivery. 

Let us quote on your immediate needs. 


Sr 


10-Watt Type RS-10 


ay ee 


MINIATURE PRECISION 
ish} fe) 3) 


Nebr. for prices & delivery. 


MANUFACTURED IN 
ACCORDANCE TO 
JAN-R-26A Specifications 
be Telit tats ecw 


DALE PRODUCTS,INC. 


COLUMBUS, 


NEBRASKA 


Me eae AYU VEL ata ty 


AND MANUFACTURING COST, TOO! 


Class “B” insulation at Class "‘A” cost! You get all the 
advantages shown below plus greater dimensional 
stability, higher dielectric strength, lower water ab- 
sorption, negligible shrinking and warping. Glastic flat 
sheet is easy to machine; punches clean at room tem- 
perature. Send for samples and full information. 


Pa 


innin™ 


GLASTIC “MM” v 


GLASTIC “MM” 


5. PHENOLIC “<r 













PRICE 


$.86 vs. $1.25 


MOISTURE | GLASTIC “MM AP 
RESISTANCE PT RL ead 
ee ae rh 
(IMPACT ‘gastric "MM" | PW ae ee 
1Z00 
15 vs. 5 - 
1/32” to HEAT Foasnc MM") 
1%" thick; RESISTANCE = Illustrated above are 
sheets FLEX ofter 200 eee ees ' oat tee 
24” x 36” s0n08 ¥ . = . i yp Pp <p 
72" x 36": ARC qasnc MM” of them difficult, 
se gd RESISTANCE I aoa which are punched 
molded. 120 vs. 5 or machined with 





ease and profit from 
Glastic reinforced 
polyester sheet. 


THE GLASTIC CORPORATION © 1825 East 40th St. © Cleveland 3, Ohio 


Write for Bulletin 
eo 


Glass Reinforced at 


ALKYD POLYESTER 
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clude: output of 100 volts open cir- 
cuit with 50 ohms driving impedan:e. 
continuously variable from 0-10 db. 
plus step attenuator from 0-50 in 10- 
db steps; waveshape rectangular with 
ripple less than 5 per cent of average 
pulse amplitude. Both pulse and syne 
trigger available in either positive or 
negative polarities. All power supplies 
are electronically Dept. 
EM, Teletronics Laboratory, Inc., 
54 Kinkel St., Westbury, Long Island. 
N. Y. 
No. 48, | 


regulated. 


PORTABLE INDICATING 
INSTRUMENTS 

Two series of improved portable elec- 
tric instruments, Types DP-il and 
DP-12, are available to indicate volts. 
watts, amperes, and milliamperes. 
The DP-11, designed for general test- 
ing, has an one 
per cent of full scale. The DP-]2 is 
a high precision 
with an accuracy to 
cent of full scale. 
spring-mounted 
prevent 


accuracy of 42 of 


testing instrument 
% of 


Features 


one per 
include 
jewel bearings to 
damage to the indicating 
mechanisms: moving element mount- 
ed inside and a concentric magnetic 


structure with a soft iron core. Two 





clie-case inside al 
soft steel ring. The moving coil and 
iron core are mounted in a die cast 
frame fitting between the alnico mag 
nets. High torque and dependability 
in all ratings, including microammeters 
is assured by 


alnico magnets are 


the high flux density 
provided by the alnico magnets. When 
the instruments are used side by side 
or when stray magnetic fields are en 
countered, the magnetic shielding of 
the internal mechanism reduces inter- 
ference and minimizes Each 
instrument measures 734 x 778 x 3% 
in.; weight is 5 lb. General Electric 
Co., Schenectady. N. Y. 
No. 49, 


error, 
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first name in special purpose steels 





53 years of. stocémeéixg PERMANENT ALNICO MAGNETS 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


STAINLESS* REX HIGH SPEED* TOOL* ALLOY* MACHINERY * SPECIAL PURPOSE STEELS 
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There's a 


* & 
Dyna-Line 

FLEXIBLE COUPLING 

to FIT YOUR DRIVE! 


=m: 


— Min. Length 
bed 1” to2 - 3/8” 
= sd 
Lengths to Your 


Drive Design 


a Needs 


a 


‘1§ to 1-1/2 
Horsepower 


A 


one 








os 





SPECIFY Guardian 
FOR BEST PERFORMANCE 
OF YOUR EQUIPMENT... 


* Exclusive Guardian Dyna-Line con- 
struction produces a superior one-piece 
flexible power connector by joining the 
three components into one unit while 
they are spinning and held in dynamic 
alignment. 


In these couplings, the length of Flex- 
Element specified enters the function of 
needed adjustment to misalignment, or 
of added torsional damping. Exceptional! 
lateral flexibility with minimum stresses 
imposed and torsional stability retained 
are controlled design features. 


Exclusive manufacturers of the Guardian 
Splined Sleeve Coupling (now with Silent 
Tension), for years the standard coupling 
for the Oil Burner Industry. 


Write for 
C-102 Catalog 
Page, also Drive 
Data Form #53 for 
coupling recom- 
mendations. 







PRODUCTS CORP. 


COUPLING DIVISION 


Dept. IC-E, 1215 E. Second Street 


a 
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Literature for the Asking 





To obtain copies of these publications 
circle item number on postcard in Reader 
Inquiry Facility, page 233. 


AIR TOOLS FOR INDUSTRY-—In an 
illustrated 34-page pamphlet, infor- 
mation is presented on an extensive 
line of pneumatic screw-driving and 
nut-setting tools. In addition to com- 
plete specifications, data are presented 
on advantages, teatures and applica- 
tions. Included in the line of power- 
driven tools are rotary screw drivers, 
angle-type screw drivers, and various 
types of ratchet wrenches. Various 
attachments are described, and useful 
reference material is included. Keller 
Tool Co. 
No. 50, 


WOUND ROTOR MOTORS — Con- 
taining a cutaway view and other illus- 
trations, eight-page bulletin describes 
a line of wound rotor motors with 
ranges from 42 to 1000 hp. Presented 
are principles of operation as well as 
a discussion of performance curves 
and characteristics showing how units 
are suited for various applications. 
Also outlined are construction, meth- 
ods of manufacture, and available en- 
closures. Case histories are included. 
Briefly mentioned are special wound 
rotor motors. The Louis Allis Co. 

e No. 51, Reader Inquiry Facility, page 233 


MOLDED REINFORCED PLAS- 
TICS—In an eight-page booklet, text 
and illustrations tell “What You 
Should Know About Molded Rein- 
forced Plastics.” Emphasizing economy 
achieved, booklet describes and illus- 
trates typical applications, including 
use in refrigerators, heating and air 
conditioning systems, and electrical 
parts. Covered are the nature of re- 
inforced plastics, as well as their phy- 
sical properties. Plant facilities are 
briefly discussed. American Insulator 


Corp. 
e No. 52,Reader Inquiry Facility, page 233 
MOTOR STARTERS — Illustrated 


eight-page bulletin describes sizes O-3 
a-c across-the-line motor starters. Data 
are presented on manual and magne- 
tic types, and combination and re- 
versing starters, as well as push but- 
for control stations. Operating ar- 
rangements are described and various 
types of enclosures—general-purpose, 
water-tight, dust-tight, open-type, as 
well as enclosures for hazardous loca- 


tions—are discussed. Special features 
are covered and a table presents addi- 
tional data on the four NEMA sizes of 
starters described. Allis - Chalmers 
Manufacturing Co. 

rcle No. 53, Reader 


Inquiry Facility, page 233 


COPPER CORROSION RESIS. 
TANCE-—FEntitled “Corrosion  Resis- 
tance of Copper and Copper Alloys,” 
revised twenty-eight-page booklet in- 
cludes a tabulation indicating the rela- 
tive corrosion resistance of the prin- 
cipal types of copper and copper base 
alloys when in contact with 183 dif- 
ferent corroding agents. More com- 
plete information has also been added 
on stress-corrosion cracking, galvanic 
corrosion, and other topics. Typical in- 
dustrial uses of copper alloys, includ- 
ing use in electrical conduits are given. 
Composition, forms available and phy- 
sical properties of a standard line of 
alloys are presented in tabular form 
An index of available alloys is given 
The American Brass Co. 

le No. 54, Re 


xder Inquiry Facility, page 23: 


SELENIUM RECTIFIER STACKS. 
Bulletin containing eight pages pre 
sents data on a line of miniature selen 
ium rectifier stacks. Information is 
presented on applications, construction 
features, and electrical characteristics 
Included are tables of ratings and di- 
mensions, plus graphs on the effect 
of temperature and life expectancy of 
the various types of stacks. General 
Electric Co. 


Circle No. 55, Reader Inquiry Facility, page 233 


SILICONE INSULATED WIRE-Ad- 
vantages of silicone-rubber insulated 
wire are presented in a _ four-page 
brochure, including the ability of the 
insulated wire to operate between the 
temperature ranges of —60 F to 400 F 
for standard compounds, and as low 
as —100 F for special applications. 
Other advantages include good reten- 
tion of electrical properties, flexibility 
at low temperatures, and resistance to 
fungi. Tables, curves, and text are 
used to present additional data. Elec- 
tric Auto-Lite Co., Industrial Wire 
and Cable Div. 


Circle No. 56, Reader Inquiry Facility, page 233 


SPECIAL-PURPOSE RECTIFIERS- 
Illustrated eight-page booklet de- 
scribed a new series of rectifiers de- 
veloped for magnetic amplifier circuits 
and sensing devices, as well as for 
other applications. Graphs are in- 
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YOU CANT BEAT GARRETT 


DOUBLE PROTECTION HIGH QUALITY 


— SAFE, SURE [7 AT LOW COST 
CONNECTIONS i 





QUICK, 
UNIFORM 
ADJUSTMENT 





HOSE CLAMPS 


AN 737 CLAMP—Approved for aircraft use by the Armed 
Forces. Stainless steel, radial type, with floating bridge and 
thumb screw adjustment. Mechanically fastened and spot- 
welded for double protection. 

QS100 & AN748 TYPE—Worm type, self-locking screw 
assures uniform, instant adjustment. Plated to prevent corro- 
sion. Used and approved by the Armed Forces. 
AUTO-SEAL CLAMP — Screw-type adjustment, scarfed 
tongue prevents pinching. Staked bolt and captive nut pre- 
vents loss of parts. Rustproofed for long service. 


PROMPT DELIVERY FROM STOCK 
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elem GURY te 
INSULATED WIRE... 






MODEL CS-6E 
CAPACITY 





Finished Pieces Per Hour—15 in. 
lengths, 3000 per hour; 97 in. 
lengths, 500 per hour. 


Maximum Stripping Length— 112 
in. at each end. 


Maximum Cutting Length—97 in. 


Minimum Cutting Length—2 in. 
(% in. special). 
Wire Handled—Solid or stranded 


single conductor wires, parallel 
cord, heater cord, service cord, etc. 


Maximum Wire Size— No. 10 
stranded or No. 12 solid. 


Other Artos Machines 


The complete line of Artos auto- 
matic wire cutting and stripping 
machines will handle cut lengths 
from 1 in. to 60 ft., stripped 
lengths to 612 in. at one end and 
82 in. at the other, wire from 
No. 12 to No. 000 gauge, and up 
to 3600 pieces per hour. Ask for 
recommendations on your own 
specific problems. 





2741 S. 28th St. ’ 


22¢ 
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as fast as 
3000 lengths 
Cael 


ARTOS Automatic MACHINES 
REDUCE TIME AND COST 


For quantity production of fin- 
ished wire leads . . . measured, 
cut to length, and stripped at 
one or both ends... investigate 
Artos Automatic Machines. 


The Model CS-6 illustrated 
can complete up to 3,000 pieces 
per hour in 15-in. lengths, and 
other lengths in proportion. 
You save through combined 
operations ... through quick, 
easy set-up...through unskilled 
help who can handle this ma- 
chine. You obtain substantial 
time savings over the best man- 
ual or semi-automatic methods. 


Highly accurate machine op- 
eration reduces work spoilage 
to an absolute minimum — er- 
rors due to the human element 
are eliminated. There is no cut- 
ting of strands or nicking of 
solid wire. Uniform lengths 
and uniform stripping are pro- 
duced consistently. 


WRITE FOR BULLETIN 


Get the complete 
story—write now 
for Bulletin 35-C 
on Artos Model 
CS-6 machines. 





Automatic Wire Cutting and Stripping 


ARIOS 


Milwaukee 46, Wis; 


| 
| 
| 


cluded showing reverse current leak- 
age limits and forward current-voltage 
drop under various conditions. Tables, 
formulas and examples are provided 
to aid in the selection of the desired 
cell size and cell combinations. Defini- 
tions of selenium rectifier terms are 
also included. Westinghouse Electric 
Co. 
No. 57, 


OVEN CONTROL INSTRUMENTS 
—In an illustrated 12-page catalog, 
data are presented on control instru- 
ments for furnaces, ovens, dryers and 
kilns. Included in the extensive line 
are electronic potentiometer and milli- 
voltmeter-type pyrometer controllers, 
recorders and indicators. Diagrams 
show various control arrangements. 
The Bristol Co. 
No. 58, 


NON-FERROUS CASTINGS — Cata- 
log containing 20 pages describes and 
illustrates production facilities for a 
broad renge of aluminum, magnesium 
and bronze alloy castings in’ sand, 
semi-permanent and permanent mold 
form. Data on each alloy are pre- 
sented in tables, and information on 
general laboratory and quality control 
operations are covered. The Wellman 
Bronze & Aluminum Co. 
No. 59, 


TOGGLE SWITCHES 
switches and toggle-switch assemblies 
are described in an illustrated 8-page 
catalog. Features and construction de- 
tail are presented for: single-pole, 3- 
hole mounting toggle switches; sub- 
miniature toggle switches; a_ toggle 
assembly with eight basic 
and a_ hermetically 
switch. Charts give 


Toggle 


switches; 
sealed toggle 
characteristics, 
electrical ratings, and AN and JAN 
equivalent listings of the various 
switches. Micro, Div. of Minneapolis- 
Honeywell Regulator Co. 
No. 60, 


MOTORS AND GENERATORS 
Consolidated catalog, containing 12 
pages, contains information on_ per- 
formance, dimensions, and advantages. 
of a wide variety of industrial motors 
and generators. Charts aid in the selec- 
tion of motors for applications of poly- 
phase squirrel-cage induction motors. 
Available electrical and 
motor modifications also covered. Case 
histories are also included. Electro 
Dynamics Div. of General Dynamics 
Corp. 
No. 61, | 


mechanical 


VIBRATION ISOLATOR-— Illustrated 
4-page bulletin describes the features 
and presents the purpose of a vibra- 
tion and noise isolator. Text and 
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Do you have any of these electrical 


insulation problems ? 





1. Need a 


strength value under elonac 


varnished bias aye that will retain high di 


EMPIRE® Utility Bias Tape 
meets all requirements of ASTM cela D-373-44T... wraps 
spirally without coning... fits smoothly around teregularitios Rave 
gives years of trouble-free service in cable joints, busbars, coils, 
high tension leads and other tough applications. 


Neec nat vith special mechanical, thermal and elec- 

al proy LAMICOID® —a thermosetting laminated plas- 
tic made with various fillers and resins —is your answer for such 
varied applications as dials, coil forms, tube sockets, switch gear 
and relay parts, panels, motor and transformer parts. The prop- 


erties you want are “‘built into’’ LAMICOID. 





3. Looking for heater plate that will withstand extremely high 
operating temperatures? 


5? MICANITE® heater plate — mica films 
bonded with special resins —is widely used by the electrical appli- 
ance industry for both supported and unsupported applications. 
These rlates exhibit good dielectric strength and heat resistance. 


4. Like to simplify your commutator assembly? ISOMICA* Seg- 
ments are more uniform, smoother, more homogeneous and more 
accurately fabricated, because they are made from continuous mica 
sheets. No binder pockets or high spots...less tendency to split or 
flake. Properties exceed the most rigid commercial specifications! 


Whatever electrical insulation material you need—class A to class H 


—MICO makes it best. We manufacture it, cut it to size 


, or fabricate 


it to your specification. Send us your blueprints or problems today. 


Yar 
\eaders| \Q 
. glecttical 
[_ineslatio® 





*Trade-mark 


lA ; 
MICA Geaullalld &% COMPANY 


Schenectady 1, New York 


Offices in Principal Cities 


® (Laminated Plastic) « TE® (Built-up Mica) e EM 
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® (Varnished Fabrics and Paper) e FABRICATED MICA @ ISOMICA® 
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ASBESTOS 
QUARTZ \ 


SILICATES 


/ GRAPHITE 





ZERO-PLAST 


‘ METALS 
CARBONS 


ALNICO 


Offer Engineers a Whole New Family of Materials 


Starting with TEFLON*, United States Gasket Company 
engineers have developed a series of ‘Filled’? Fluorocarbon 
materials, greatly broadening the scope of usefulness of this 
wonder-plastic. For example, United States Gasket Company 


“Application Engineering” 


has already helped solve such 


material problems as long-wearing chemical resistant bear- 
ings and pump impellers; valve and pump packings, 
expansion joints and chambers, gaskets; the metal plating 


of Tefion; the hermetic 


sealing of electronic components; 


soldering and cementing to Teflon; etc., etc. 


If you have a special materials problem, that one of these 
Tefion “alloys” might solve, tell us about it> Our engineering 
department will work with yours to determine the Chemelec 
Mixture best suited to your requirements. 


UT ee 
STATES 


GASKET 
COMPANY 


th 
ee SD 


FABRICATORS OF "TEFLON" ''KEL-F’’ 
AND OTHER FLUOROCARBON PLASTICS 


CAMDEN 1, NEW JERSEY 





*duPont's trademark for its tetrafluoroethylene resin. 


curves present data on typical appli 
cations, load ranges, physical dimen 
sions, isolation efficiency at various 
frequencies, and the variation of the 
natural frequency over the range of 
rated loads. The Barry Corp. 

No. 62, Reader Inquiry F ity 
MINIATURE SPEED CHANGERS 
A two-page data bulletin presents 
general specifications and ratings for 
Series 3 miniature variable speed 
changers. An exploded view, and a 
series of graphs are included. Metron 
Instrument Co. 

Circle No. 63, Reader Inquiry 


RESEARCH AND DEVELOPMENT 
—Four-page folder discusses need fo: 
direction and scheduling of research 
in the mechanical, hydraulic, electro 
mechanical, and electronic engineer 
ing fields. A description of the services 
offered in development engineering 
projects is included with the steps un 
dertaken in a typical research and 
development program. Designers fo 
Industry, Inc. 

No. 64, F 


MAGNET WIRE INSULATION 

Data are presented on a new type o! 
magnet wire insulation developed fo: 
applications in electrical equipment 
requiring Class B insulation. Dielectric 
strength, toughness, and other quali 
ties make wire suitable for Class B 
transformer winders and other appli 
cations designed for operation up to 
105 C. Wrapping of the insulation 
positive bonding achieved, and high 
dielectric strength are among_ the 
topics discussed. Typical test data are 


ale presented. John A. Roebling’s 
Sons Corp. 
No. 65, Reader inquiry Facility 


OIL-TIGHT PUSHBUTTON UNITS 
Line of oil-tight pushbuttons, with 
special emphasis on color ring identifi 
cation and building-block combina 
tions, is described in an eight-page 
bulletin. Ilustrations and text point 
out flexibility, ease of maintenance 
and available types of units and 
switches. Also included are ratings 
and dimensional diagrams. General 
Electric Co. 
e No. 66, Reader Inquiry Facility, pad 


HIGH TEMPERATURE CAPACI- 
TORS-—Illustrated four-page brochure 
describes a line of metallized paper 
capacitors for operations up to 125 ¢ 
All case styles feature glass-to-meta! 
hermetically sealed terminals except 
for model MLL, which is a plastic 
impregnated cardboard tubular type 
suitable for high temperatures and 
altitudes. Information is also provided 
on glass-to-metal hermetically sealed 
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NOW. 


more sizes Of... 
Stainless Socket Cap and Set Screws 


Available in stock from your Allen o Distributor 





Demand for rust and corrosion resistant socket screws of high finish 
18-8 stainless steel has been increasing steadily for ten years. 

Allens have become the leading make because of the inherent advan- 
tages of Allen manufacturing methods, and because Allen Distributors 
carry the widest range of sizes as standard stock items — saving their 
customers time and money. 

Now Allen widens its margin of leadership with still more distributor- 
stocked standard sizes in stainless: 


97 Standard Sizes in Stainless 





54 Standard Sizes in Stainless 


Steel Socket Cap Screws Steel Socket Set Screws 
#4 x Ye" to 5%” x 3” with NC threads *4 x Ye" to V2 x 1” with NC threads 
#10 x %” to %” x 142" with NF threads #10 in lengths from 6 to %4” with NF 


threads 


ALLEN 


MANUFACTURING COMPANY 
Hartford 2, Connecticut, U.S.A. 







nga” 


Tes 
TTTAAALLEAL 


Sold only through leading industrial distributors 


AUGUST 1953 


AIEIIIEGIIIF 


enccnntcttd ae 


223 





tubular capacitors capable of operat- 
ing up to 125 C and designed for air- 
craft, military and other applications, 
They are claimed to be the smallest 
paper capacitors available for a given 
rating. Astron Corp. 

No. 67, 


i 
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SMALL SPECIAL-SERVICE MO- 
TORS—Data on a line of small a-c 
motors, built primarily to customer's 
specifications, are given in an_ illus- 
trated 4-page brochure. Construction 
details, applications, and dimensions 
are covered. Information on electrical 
and mechanical characteristics are 
given and variations in the basic de- 
signs are emphasized. Both enclosed 
and fan-cooled a-c models are pro- 
duced. Servo motors, induction or syn- 
chronous motors, as well as types with 
special corrosion-resistant finishes are 
possible. The Hertner Electric Co. 
No. 68, R¢ iit 


SOCKET SCREWS-—In an illustrated 
four-page brochure, data are present- 
ed on a line of socket screws and re- 
lated products. Included are socket 
head cap screws, self-locking socket 
set screws, button head types, and 
other types. Information is also pre- 
sented on dowel pins, socket screw 
keys, pressure plugs and similar prod- 
ucts. Standard Pressed Steel Co. 
No. 69, | r Facilit 


ELECTRICAL FITTINGS — Among 
the products discussed in a 16-page 
catalog are connectors, molded _ter- 
minal blocks, insulated conduit bush- 
ings and snap-action plugs. Construc- 
tion details, design features, and com- 
plete specifications are presented. Cut- 
away views and other illustrations are 
used to point up the advantages of 





Lewis Spring has built an 
enviable reputation on ability 
for unusual service... . 


whether it be in helping solve a 





; 4 : Tr paedek the line. Buchan ‘lectrical Products 
tough application problem... or meeting # eg uchanan Electrical Produc 


emergency production schedules. rcle No. 70, Ri 
Extensive, modern facilities, experienced engineers and skilled IMPREGNATION OF POROUS 
production personnel produce springs, coils, wireforms and CASTINGS-—Illustrations and text of 
an 8-page booklet show how the im- 


stampings tailored to the exact needs of a widely diversified pregnation by a 100 per cent solid 


group of large and small industrial plants. copolymer prevents casting leaks, pre- 

vents corrosion and possesses addi- 

We’d like to work with you on your spring, wireform tional advantages. Physical and elec- 

. . . . rice ‘operties are given and other 

and stamping problems. Send us drawings, specifications a ie ere The 
or samples. There is no obligation. process is described with the aid of 

a series of illustrations, and reasons 

LEWIS SPRING & MANUFACTURING CO. are given why the impregnation re- 

2646 W. NORTH AVENUE CHICAGO 47, ILLINOIS duces product failures in both cast 


and metal powder parts. American 
Metaseal Manufacturing Corp. 
PRECISION et ggg Sea 
$ P R ' N G s TEFLON WIRE SPECIFICATIONS 
pe at —Standards have been issued for 


: : Teflon insulated hook-up wire that ap- 
The Finest Light Springs and Wireforms of Every Type and Material ply to two types produced by the 





224 ELECTRICAL MANUFACTURING 
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D. C. Generation 
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Paper Processing 
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Electrical Generation 
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Electric Motors 
for every industry 


When you need electric motors ... in any rating, or 
frame type ... one or a thousand . . . always look for 
the Fairbanks-Morse Seal. For over 120 years it has 
stood for the finest in manufacturing integrity to 
all industry. 

Fairbanks, Morse & Co., Chicago 5, Illinois. 





Fairbanks-Morse 
Synchronous Machinery for 
all power generation and 

large drive applications. 


ff 
FAIRBANKS-MORSE 


a name worth remembering when you want the best 





ELECTRIC MOTORS AND GENERATORS + DIESEL LOCOMOTIVES AND ENGINES + RAIL CARS + PUMPS + SCALES - HOME WATER SERVICE EQUIPMENT - FARM MACHINERY + MAGNETOS 
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‘\1/1/ts Foremost 


IN“WICKERS RECTIFIERS 





Vickers refines its own 











selenium for uniform, 


dependable performance 


Automatic 
electro forming 


‘spre-stresses”’ cells 


Performance matching 
of cells prevents 


overloading-overheating 


Hydraulic assembly 





assures constant 
mechanical strength 


and dimension 









255 tests and inspections 


guarantee Vickers Quality 


alone would be assur- 

ance of Vickers rectifier 

superiority. Add the many other refine- 

ments of design and construction . . . the 

experience and careful workmanship 
. and you will be sure that Vickers 

is the best answer to your rectifying 

needs, large or small. 


Write for Bulletin 3000. Vickers engineering service is available without obligation. 


ICKERS ELECTRIC DIVISION 


VICKERS tac. 
a UNIT O F THE SPERRY CORPORATION 


1803 LOCUST STREET @ SAINT LOUIS, MISSOURI 
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company. Among the tests included 
are insulation resistance, measurement 
of electric current creepage along the 
surface of insulation exposed to high 
humidity, and soldering and shrink 
age. The abrasion test has been adapt 
ed from the one described in MIL-T 
5438. Among the other standards cov- 
ered are requirements for conductor 
strands and application and thickness 
of the insulation. Surprenant Mfg. Co 
Circle No. 72, Reader Inquiry Facility, page 232 


TRANSISTORS-—In simple terms, 24 
page booklet uses text and illustrations 
to describe transistors and the differ- 
ent types developed. Also covered are 
the producing of transistors, the de 
velopment work being done, principles 
of operation, and probable future use 
in computers, aircraft, electronic 
equipment, television and other uses 
Radio Corp. of America. 

“ircle No. 73, Reader Inquiry Facility, page 233 


MINIATURE FEED-THRU BUSH.- 
INGS-—Steatite miniature - feed - thr 
bushings, briefly mentioned in a 2- 
page catalog, are designed for trans- 
formers and capacitors and other ap- 
plications where a hermetic seal is not 
required. Specifications are given and 
the availability of standard and cus 
tom-made steatite products is men 
tioned. Thor Ceramics, Inc. 

e No. 74, Reader Inquiry Facility 


FINE-PITCH GEARING — Facilities 
and experience for producing gears 
exactly to specification are discussed 
in an 8-page pamphlet. Text and illus 
trations by step-by-step procedure 
starting with the selection of the raw 
materials, methods used for meeting 
customers’ requirements. Availability 
of air-lift and air-freight facilities are 
pointed out. Rynel Corp. 

“ircle No. 75, Reader Inquiry Facility, page 23: 


SERVO MOTORS AND SYNCHROS 
—Data sheets punched for 3-hole bind- 
ers presents data on a wide range of 
sizes and types of synchros, resolvers 
and servo motors. Included in the line 
are a subminiature resolver and con- 
trol synchro as well as contro] and 
torque differential transmitters, and 
low inertia-high torque servo motors 
Illustrations, characteristics, applica- 
tions and military designations of 
these units are provided. Useful engi- 
neering data is included. Ketay Manu 
facturing Corp. 
rcle No. 76, Reader Inquiry Facility 


PERMANENT MAGNETS-—First is 
sue of “Applied Magnetics,” a new 
technical house publication, contains 
material designed to aid engineers in 
the development and design of per- 
manent magnets suited for their re- 
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attached 
contact 
points 
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inspection 
welcomed... 
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Automatic Electric Class ‘‘A’’ Relay 





AUGUST 1953 





Here’s the “workhorse” of the relay industry. Class 
“A” is a low-cost rugged relay that stands up under 
critical inspection . . . even after 25 to 50 million 
operations! 


Contact points are resistance-welded—permanently 
anchored to the spring for the life of the relay. 
Continual quality checks on the manufacture of the 
springs assure lifetime service. 


Backstop is specially formed to prevent armature 
freezing and to increase life. A “heavy-duty” arma- 
ture bearing can be supplied for heavy spring 
loads or constant high-speed operations; its over- 
sized, hard-metal pin turns in precision, long-wear- 
ing bearings. 


A choice of “long” or “short” levers gives you the 
lever ratio required for normal operating and re- 
lease speeds, or for a residual gap that doesn’t vary 
under heavy-duty conditions. 


For use under conditions of extreme vibration, a 
damper spring can be supplied to prevent excessive 
wear. This damper spring bears against the arma- 
ture and the bearing pin with considerable pres- 
sure, minimizes movement due to external forces. 


For exceptional performance, sensitivity and dur- 
ability, specify this outstanding member of the 
Automatic Electric relay family. Ask for Circular 
1800. Write: Automatic Electric Sales Corporation, 
1033 West Van Buren Street, Chicago 7, Illinois. In 
Canada: Automatic Electric Sales (Canada) Ltd., 
Toronto. Offices in principal cities. 


class ‘‘A’’ 
specifications 







Four Different Types of Class “A” Relays are available to meet 
your needs: Series AQA—Quick-Acting, DC; Series ASO—Stlow- 
Operating, DC; Series ASR—Slow-Releasing, DC; and Series ASA— 
Slow-Acting, DC. 


Contacts—Normally single, but can be supplied with twin contacts. 
Load carrying capacity, 150 watts (maximum 3 amps., non-inductive). 


Contact Spring Capacity—Can be supplied with single or 
double pile-ups. Series AQA and ASO, 13 springs per pile-up; Series 
ASR and ASA, 6 springs per pile-up. (More contacts can be accommo- 
dated at a sacrifice of operating speed and release time delay.) 


Dimensions—Overall length, 4”. Width, single pile-up—114”, double 
pile-up—17,”. Height (depending upon the number of springs), Series 
AQA and ASQ, 154”-23%@"; Series ASR and ASA, 15@”-2”. 


For more detailed information, ask for Circular 1800. 
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Designed and constructed 

: for precision service, long 
——~ operating life and rugged duty, 
iO ACM me Sods ee 
advanced design of the proven Tech 
Laboratories Type 2A. Ceramic insu- 
lation and improved contacts greatly 
increase their efficiency. Low r.f. loss 
and sharp reduction of creepage, 
plus a constant contact resistance 
of only 1 or 2 milliohms, give these 


f 
y 


OO ce Ue 


SPECIF 


Contact resistance: 1-2 milliohms 
Contact material: Silver alloy 


Contact design: Laminated wiper 
arm, self-cleaning, shorting or 
non-shorting 


No. of contacts: 2 to 24 single 
pole, shorting or non-shorting 


2 to 11 double pole, shorting 
or non-shorting 


2 to 5 triple pole, shorting or 
non-shorting 


Spacing: 15° or 20°, shorting or 
non-shorting 


No. of poles per deck: | to 4 


tary, Manufacturers of Precision Electrical Resistance Instruments 


oi) ae 
re | 


ance records. Write for full details. 


ICATIONS 
No. of decks: According to re- 
quirements 
Life: 200,000 cycles, min. 
Current carrying cap.: 3 amp. 


Max. operating voltage: 
120°Y.., Ax. 


Mounting: Single hole, %”-32 
bushing, standard length for up 
to 44” panel, special lengths to 
order 


Size: 134” dia. 


Detent: Ball and spring 


Weight: Approx. 1 oz. per deck 


DES PARK, NEW 


JERSEY 








ELECTRICAL 


quirements. Included in the 8-page 
bi-monthly magazine is an article on 
“Introduction to the Design of Per- 
manent Magnets,” comment on per- 
manent magnet materials, their appli- 
cation, case histories, and other topics. 
The Indiana Steel Products Co. 
No. 77, R: ry Facilit 


TEST EQUIPMENT-~—In an illustrated 
36-page pamphlet specifications and 
applications of a wide variety of test 
units are presented. Included is an in- 
strument for coil and capacitor test- 
ing, a Q-meter, a frequency converter 
accessory having unity gain, as well 
as an FM signal generator. Also cov- 
ered are a supersonic oscillator, and 
many other instruments and acces- 
Boonton Radio Corp. 

No. 78, 


sories. 


ELECTRONIC TUBES—In a_ two- 
page condensed catalog, data and ap- 
plications are presented in tabular 
form on tubes designed for industrial, 
electro-medical, communication, spe- 
cial-purpose and other applications. 
Also included is information on tubes 
accessories, vacuum capacitors, and 
counter tubes. 
Electronic Corp. 
No. 79, 


radiation Amperex 


SOLENOID-OPERATED LUBRICA- 
TOR—Emphasis in a four-page bro- 
chure is on the adaptability of a sole- 
noid-operated lubricator and its flexi- 
bility of control for automatic lubri- 
cating systems. Technical data are 
provided and illustrated case histories 
show the range of machines on which 
it has been used. Bijur Lubricating 
Corp. 
No. 80, Reader Inquiry Fa 


SHEET-METAL FACILITIES—In an 
eight-page folder, facilities for cus- 
tom-built products made from a vari- 
ety of metals are discussed. Described 
are equipment, facilities, and typical 
products, including aluminum elec- 
tronic equipment housings, amplifier 
chassis and cover, and other products. 
The Riester & Thesmacher Co. 


Reprint Packages 


Related feature articles pre- 
viously offered as separate re- 
prints are now available in 
combined reprints. For detailed 
review of the contents of each 
and ordering information see 


page 232. 
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Save #6300 
on Threaded 
Stampings 
like this 7 
SHOW ME! 


and mohawk did! 


Mohawk makes 500,000 of these 
threaded steel clamps per month for 
a leading electrical manufacturer. 
Every part is usable and held to the 
customer's specs, yet we make them 
for $6300 less than he can in his own 
giant for a year’s production. 


Mohawk threaded stampings can 
add a press department to your fac- 
tory, too. Holes are squarely tapped 
and threads can be held to a Class 3 
Fit. Intricate as well as simple parts 
can be handled quickly and effi- 
ciently. 


If you want to be shown. . . see 
Mohawk. You'll save time, money 
and headaches on threaded stamp- 
ings. 


Write or phone now. 


TUE eu 


MANUFACTURING COMPANY 
MIDDLETOWN, CONN. 
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Feature Article Reprints 





SELECTED feature articles from each issue 
of ELECTRICAL MANUFACTURING afe re- 
printed in complete form for convenient 
filing and to avoid mutilating copies of 
the issue. 

New or recent reprints available 
through the Reader Inquiry Facility are 
listed immediately below; any qualified 
reader may secure single copies without 
charge. Following this listing of free 
reprints are combined reprints of several 
related articles on selected subjects; 
copies are available at prices stated, on 
orders accompanied by remittance. 


Titles Available Through 
Reader Inquiry Facility 


Note that each reprint described below 
carries a key number which is repeated 
in the reprint subject list in the Reader 
Inquiry Facility. On one of the postpaid 
return cards, circle numbers for the re- 
prints wanted and mail. Quantities are 
limited, and when the initial supply for 
iny title is distributed the item is with- 
drawn and no more requests can be filled 


New Titles Now Ready 


These new feature article reprints are 
now available for distribution; single 
copies may be secured without charge 
through the Reader Inquiry Facility or 
by letterhead request. 


Aluminum Casting Alloys, August 1953 

8 pages. Composition, foundry con 
siderations and_ properties of light- 
weight alloys suitable for sand, perma- 
nent mold or pressure die castings. 


(129) 


Thyratron Power Supplies, August 1953 
8 pages. New thyratron circuits for 
inductive loads that give fast response 
and high current capacity on a-c and 
d-c applications. (132) 


Biased Rectifiers Applied to Magnetic 
Amplifiers, August 1953, 4 pages 
How substantial savings are obtained 
on d-c controls by using biased recti- 
fiers as relays to bring magnetic ampli- 
fier into play only when control action 
is needed. (135) 


Power Factor Measurement, July, 
August 1953, 20 pages. Combined 
reprint of two-part discussion of 
characteristics of usual power factor 
instruments, and their indications on 
non-sinusoidal power sources such as 
electronic rectifiers; a method of 
power factor analysis for non-sinu- 


soidal wave form. (139) 


Earlier Titles Available 


For many of the reprints announced 
earlier, the initial print run has been 
distributed and no more copies can be 
supplied. Only those titles listed below 
are still available through the Reader 


Inquiry Facility and quantities in some 
instances are low. 


Automatic Assembly of Electronic Equip 
ment, July 1953, 12 pages. Design of « 
complete automatic production line 
for a radar chassis, using component 
attachment machines, printed circuit- 
and dip soldering. (118) 


Drawn Parts of Stainless Steel, July 1953 
8 pages. Case histories and specific de 
sign suggestions that influence cost, ap 
pearance and performance. (131) 


What Makes Automation Click, July 
1953, 8 pages. Details of electrical 
control systems developed by Ford en 
gineers to transfer parts between auto- 
matic-cycle machine tools. (121) 


Logical Spring Tolerances, July 1953, 4 
pages. Nomograph based on actual ma 
chine capabilities replaces rule-of- 
thumb and traditional block-tolerance 
tables for coil springs. (122) 


JIC Electrical Standards for Industrial 
Equipment, June 1953, 16 pages 
Complete text of the revised standards 
adopted in March, with all changes 
shown in bold face. (114) 


All-Printed Circuit Electronic Assembly 
June, 1953, 4 pages. Rubber-backed 
printed circuit connector system com 
bined with printed circuit chassis ele 
ments eliminates separate connectors 
ind most hand wiring. (133) 


Precipitation-Hardening Stainless Steels 
June 1953, 8 pages. Two new corro 
sion-resistant alloys—a deep-drawing 
type and a high-strength material with 
good stability; both good for service 
temperatures up to 600 F. (134 


Qualification Testing of Control Relays 
June 1953, 4 pages. Rapid test repro 
duces four types of actual service con 
ditions; test results point to greate: 


emphasis on reliability and _ several! 
specific design improvements for in 
dustrial control service. (136 


Materials Systems in Electromechanical 
Design, June 1953, 4 pages. Materials 
are the common denominator of prod 
uct design; must be approached as 
logical systems. (140) 


Temperature-Humidity Evaluation of 
Plastics, May 1953, 8 pages. Realistic 
data for appraising electrical perform 
ance under severe environmental con 
ditions, based on results of special cy 
cling tests (115) 


British Developments in Embedded and 
Printed Circuits, May 1953, 12 pages 
Review of current thinking and prog 
ress, including automatic assembly 
methods, based on recent official re 
ports; characteristics of embedment 
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You're looking behind the scenes at the American Loco- 
motive Company, Ordnance Division, Schenectady, New 
York. 

The prints you see streaming from the processing ma- 
chine are positive photographic reproductions of M47 tank 
drawings. They're produced without a negative step... 
and under ordinary room light. 

This fast, low-cost operation enables the Ordnance Divi- 
sion to protect thousands of M47 drawings against expen- 
sive wear and tear. For the drawings are filed away after 
the Autopositives are made. Then, because the engineering 
department of the Ordnance Division holds the design con- 
tract for the M47, these highly legible and durable inter- 
mediates are used to produce all the quantity prints 
required by the 29 manufacturers and government agencies 
involved in the distribution of engineering changes on the 


M47 tank. 


[<odagraph /\utepesitive aper 


‘“‘THE BIG NEW PLUS” in engineering drawing reproduction 


Learn how you, or your 





local blueprinter, can process 






this unique photographic won swam 
intermediate paper at low 


cost... with existing equip- ’ 
ment; how it is used to | 
| 


\ 


These Kodagraph Autopositive Intermediates 


EASTMAN KODAK COMPANY 

Industrial Photographic Division, Rochester 4, New York 
Gentlemen: Please send me a copy of “New Short Cuts and Savings”. . 
the many savings Kodagraph Autopositive Paper is bringing to industry. 


Hever primers 


These Kodagraph Autopositive intermediates, used in place 
of the valuable original drawings, produce sharp, legible 
blueprints or direct-process prints time after time. Theii 
dense photographic black lines—on an evenly translucen 
paper base—will not smear or lose density . . . which sim 
plifies print production and eliminates reading errors anc 
bottlenecks all along the line. And another important poin 
—Autopositives are photo-lasting in the files... will not tun 
yellow or become brittle. 

Advantages which you wiil appreciate, too, in your ow 
operations. And, remember, this is only part of the Auto 
positive story! 
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Kotegree® 
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reclaim drawings . . . speed Name Position 
design changes in thousands Company 
of drafting rooms. 
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resins discussed and application cited 
for circuit in telemetering unit. (116) 


Design of Safe Control Circuits, Apri) 
1953, 8 pages. Circuit design rules for 
machine tool controls aimed at elimi- 
nation of hazards to operator and 
equipment, as result of electrical fail- 
ure; based on operating experience at 


Ford Motor Co. (137) 





Cooling Systems for Airborne Equip- 
ment, April 1953, 4 pages. Solutions 
to complex heat dissipation problems 
in electrical equipment designed for 
service on guided missiles and other 
high-speed carriers. (138) 


Testing Insulation Systems for Rotating 
Electrical Machines, March 1953, 12 
pages. Complete text of proposed AIEE 
test code for functional evaluation of 
motor insulation materials reflecting 
current trends toward higher operating 
temperatures and smaller frame sizes. 
Also included is Temperature Limits 
in Ratings of Electric Machines, in the 


~ same issue; full text of the recently 

\ changed AIEE standard No. 1, with 

fy revisions shown in boldface. (117) 
_ Application 


Factors for Electrical Re- 
solvers, March 1953, 8 pages. Ways 
of using these motor-like components 
UC en eee oe as control elements in automation of 


5 strength, won't crack under vibra [ey duction path fhat other mater * . 
: is , industrial processes. (119) 
onoand has high impact strengtt als permit 





DuPont Trode-mork for tetraflvoroethylene resin ’ Adjustable-Speed Drives, November 
1952, 24 pages. Concise, complete and 
systematic survey of all the various 
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% 


types of electric motors, power conver- 
sion systems and control methods avail- 
able to solve adjustable-speed drive 
problems; a guide for the selection of 
the proper drive for a given machine; 
comprehensive 8-page bibliography in- 
cludes references to texts and articles 
bearing on current trends. (128) 


Wider Design Opportunities with the 
New Phenolics, June, July, and August 
1952, 28 pages. Combined reprint of 
this three-part feature discusses new 


LEADERSHIP , 
resin formulations and new manufac- 
TO BRING YOU turing techniques for molding com- 
pounds and laminates; compounds with 
BETTER FABRICATED greater strength, stability, heat resist- 
TEFLON PARTS 


ance and dielectric properties; inc ludes 
special types of glass-fiber, synthetic 
fiber and epoxy-resin laminates, foam- 


tvpe phenolics. (127) 


ENGINEERING 





Since the very inception of Teflon, “John Crane” 
has geared their engineering talents and facilities 
to develop its possibilities for manufacturers of 
electrical and chemical equipment. As a result, 
“John Crane” is ready to work with you in recom- 
mending and designing Teflon component parts Recaces: at the epee inveived fe 


producing these feature article reprints, 


Combined Reprints 


t suited to your special requirements. the free service offered above cannot be 
bes y extended to longer reprints, or to book- 

: Si ing sever: sprints slate 
“JOHN CRANE” TEFLON parts can be manufactured to your specifi- lets including several reprints on relatec 


subjects. The following titles therefore 
are available at a modest charge in- 
tended to cover printing, handling and 
postage expense. To keep expense to a 
minimum copies are offered only on re- 
quests accompanied by remittance (in- 
cluding 3 per cent sales tax for New York 


cations. Investigate now. Let us know your requirements. Send for 
our 12-page illustrated catalog. Crane Packing Company, 
1824 Cuyler Avenue, Chicago 13, Illinois 





(Continued on page 238) 
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NEW GUIDE to. Pioneer Plastic 


Booklet Gives Latest Information 


















BAKELITE Heat-Resistant phenolics 
have greater heat-resistance, are 
more dimensionally stable. They are 


used for toaster handles, Ignition 

BAK E LIT E parts, heater plugs. 
PHENOLIC 
MOLDING 
PLASTICS 


BAKELITE Special Higher-Strength 
phenolic molding plastics have greater 
impact strength than general-purpose 
phenolics. They also have improved 
moisture resistance under longer 
periods of immersion. Applications 
include dishwasher agitators, tele- 
phone handsets, electrical plugs and 
receptacles. 





BAKELITE Low-Loss Electrical phe- 
nolics provide low power factor, low 
loss, high resistivity, dimensional 
stability and low water absorption. 
Uses include capacitor cases, con- 
densers, coil forms, resistors. 


BAKELITE COMPANY 


ucE 





BAKELITE General-Purpose phenolic 
molding plastics are economical... 
easy to handie...have all-round 


a 


> : serviceability. These plastics feature ; ; 
Here’s a‘new booklet about a group of old plastics water resistance, handsome appear- BAKELITE Special phenolic molding 
| ance, good impact srenge, — ee those — ere 
-_ c j i -t0- odor. Typical applications include chemical resistance, low frictiona 
BAKELITE Phenolics. It contains helpful, up-to i, con ait eae eae SSnaaes aed iaar anne, 


: P ‘ ° nt ings, brush handles. 
the-minute information on these materials that eee 


have served virtually all industries and are con- a AKE LITE 








stantly finding new uses. Designers and manu- TRADE- MARK 

facturers can profit by reviewing the tables of PHENOLIC MOLDING PLASTICS 
technical data, descriptions of properties, and oe 
applications in many fields. Learn how much BAKELITE COMPANY 
BakELITE Phenolic molding plastics can do for icine ae ee aint 
your business! Write Dept. RG-20 for your copy ta 

of this 20-page illustrated booklet. SO nee AR eee Nee SF LTe ®. 


Bakelite Company (Canada) Ltd., Belleville, Ont. 





x 
< 


SQUEEZE BOTTLES of Baxeitre Polyethylene DISPENSER¢or Dixie Sundae Dishes is molded INDIVIDUAL PORTIONS of jams and jellies are 





simplify dispensing of hair dye, insecticide, win- of BAKELITE C-11 Plastics, providing durability, packaged in disposable cups formed from tasteless, 
dow cleaner. Bottles resist chemicals, stay flexible. economy, good wearing qualities, color, ease of odorless VinytreE Plastic Sheet, sealed with trans- 
Molded by Plax Corp., West Hartford, Conn., and cleaning. Molded by Norton Laboratories, Lock- parent film. Made by Kraft Foods Co., Chicago 
Injection Molding Co., Kansas City, Mo. port, N. Y., for Dixie Cup Co., Easton, Pa. 90, Til. 
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City deliveries). Send orders with remit- 
tance to: 


J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


Applying Magnetic Amplifiers, 40 pages. 
Combined reprint of the four articles 
on “Applying Magnetic Amplifiers” by 
Dornhoefer and Krummenacher pub- 
lished in 1951, plus two related articles 
on the application of magnetic ampli- 
fiers to motor speed control. The series 
of four articles cover the effect of 
design factors on performance, and 
procedure to follow in selecting the 
best combination of rating, power gain 
and core material for minimum size 
and cost. For a list of the articles in 
this booklet see December 1952, page 





: : : 280. $1.50 
ae In your design, be wary of bargain-priced . 
se coils! Remember: Inferior coil construction : : ; 
ss can ruin your end-product . . . but Coto- Overload Protection for Electric Motors, 









52 pages. Combined reprint of the 
complete series of eight feature articles 
appearing in ELECTRICAL MANUFAC- 


designed and Coto-produced coils build 
customer good will. Without obligation con- 


sult Coto-Coil Company, 63 Pavilion Avenue, TURING On various approaches to the 
Providence 5, R.I. New York Office: 10 E. problem of protecting motors and 
43rd Street, New York 17. other power sources from overload 
while providing short-circuit protection 

<C!lsy to circuits and wiring. Also included 


are four other shorter articles on re- 
lated subjects. For an annotated list of 
these articles see the bibliography ap- 
pearing in June 1952 on page 308. 
Subjects covered include: Interpre- 
tation of ratings, calculating motor- 
temperature curves, fuses vs circuit 
breakers, dual-element fuses, thermal 
overload relays, inherent overheat pro- 


accurately controlled a tection and fully magnetic circuit 
m a eo ae breakers. $1.50 
Carat ae yh 


HEATING LIQUIDS 


fer MELTING SOLIDS 


. . @ 
Coto ‘<<’ Coils 
+. yw? 


Designing Servomechanism Systems, 56 
pages. Combined reprint of seven fea- 
ture articles on related phases of the 
design of feedback control or servo 
systems and four shorter articles on 
representative servo control applica- 
tions. Included are the four Herst ar- 


in Tanks and Vessels 
ticles on basic fundamentals of servo 
systems, types of systems, amplifiers 


and electrical and mechanical design 


iy iy aa. l @) i | EATE RS s i ‘ Wy 3 aS factors. Three additional articles cover 


the full range of transducers includ- 
ing synchros, movable-electrode tubes, 
movable-core transformers, and a table 
listing and comparing 17 specific types. 
For a complete list of the contents of 
this booklet see March 1953, page 
294. Applications described are: con- 
tour follower systems, dynamic _bal- 
ancing machine, stress-strain recorder, 
motor speed control, hydraulic piston 
synchronizer, and others. $2.00 







The most efficient method of heating fluids in 
tanks, kettles, steam tables, boilers, etc. Watlow Units 
Gre designed for low internal operating temperatures— 
which results in maximum life. Available in brass, steel 
or nickel alloy, also stainless steel sheaths, for maximum 
corrosion resistance. Standard sizes: 34” to 2” dia.; 342” 
to 60” lengths; 10W-35W densities. Special sizes and 
shapes built to your specifications. 


Send for your free copy of 

Watlow Electric Heating Units Catalog. 
Engineering Testing as a Design Tool, 
76 pages. Combined reprint of twelve 
articles published in ELEcTRICAL 





SINCE 1922—DESIGNERS AND MANU- MANUFACTURING in a planned program 
FACTURERS OF ELECTRIC HEATING UNITS covering major phases of instrumenta- 
% mas a gee ee tion as a function of product develop- 
: EL E CTR ic MF G. : co... | ment. Subjects include: engineering 
1362 FERGUSON AVE. and environmental testing in the small 

53 v7 a eae ee | plant; methods and equipment for 
SAIN 10 UIS. q 4, : MO | sound and vibration; use of the vac- 
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COILS ON SEALED DRY TYPE DISTRIBUTION TRANSFORMERS ARE NOW BEING INSULATED WITH GLASS CLOTH COATED WITH... 


G-E SILICONE RESIN. SR-1]—an outstanding combination 


of heat resistance, low-temperature flexibility, bonding strength 


Here’s a new, all-round silicone insulating varnish 
for Class H insulation! General Electric’s SR-17 
combines heat resistance, low-temperature flexi- 
bility and bonding strength in one silicone resin. 
Specify it for excellent electrical and physical 
properties in coating, bonding or impregnating 


applications such as: 


@ Coating glass cloth, sleeving and 
glass-served wire 


@ impregnating asbestos cloth and 
asbestos-covered wire 


®@ Bonding flake mica products 
@ Impregnating mica-mat type materials 


@ impregnating coils 


Ask your fabricator about G.E.’s new SR-17! 


ou can frut your confidence a 


GENERAL @@ ELECTRIC 
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NOTE THESE TYPICAL PROPERTIES OF 
GLASS CLOTH COATED WITH SR-17: 


Dielectric strength, Volts /mil..........cccccsscscccsssssevsssssssessssesesesssessees 1800 
Power factor, 60 cycles 

SO satiate nineties Aiea 0.003 

a easiness Saal laa 0.002 

Low temperature flexibility... ..ccccccccsssmsssesscesesssssses to —30 F 

PRMNCR RI ROAR MIINOIN sscscitsccisiSacct ssc e senccsiaacsccrnncareotacrececrseeon cea to 480 F 

% Moisture absorption, 96 AS..........ccsccsccsssssssssssssssssssssssssssneessesees 0.05 





General Electric Company 
Section 352-4C 
Waterford, New York 


Please send me product data on SR-17, list of fabricators, 
and a free copy of G-E Silicones for Industry. 1 want this 
for ( ) Reference purposes only (_ ) An immediate ap- 
plication on 


[ede 
es 
cc 


i 


(In Canada, mail to Canadian General Electric Company, Ltd., Toronto) 


sis eet dale teks dnatacen lot aka nia hen ee einen seat 


ee. 
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Honeywell Mercury Switch 
EL) al OT 
DeTelnite\eyds 


Home Freezer 





@ Hidden in the lid of every Deepfreeze Home Freezer is a 
Honeywell Mercury Switch. This tiny, glass enclosed unit acts 
to flash on the lamp which lights up the freezer. 

Engineers of Deepfreeze Appliance Division, Motor Products 
Corporation, selected this Honeywell Mercury Switch because: 


1 It operates by the mere action 
of tilting the lid. 


2 it assures long life and abso- 
lute dependability. 


3 It is unaffected by extreme cold or 
temperature variations or by moisture. 


Experiences have shown that devices controlled by Honeywell 
Mercury Switches do not fail. Mercury switches go a long ways 
toward reducing manufacturing costs and eliminating field serv- 
ice expense. If your application provides tilt motion and requires 
low operating force, a Honeywell Mercury Switch may be the 
component you are looking for. MICRO field engineers, fully ex- 
perienced in all types of switch problems, are available to help you 
choose the switch best suited to your needs. Write or call the 
nearest MICRO branch office. 


MICRO: :::: 


MAKERS OF PRECISION SWITCHES 
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MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 


FREEPORT, Sisnet Acestaienseiteteneiremenssi lee | 


uum tube voltmeter, oscilloscope and 
high-speed photography in design; 
measurements of interrupted d-c non- 
sinusoidal a-c circuits. Also included 
are two articles on testing winding 
insulation in production and one on 
the problem of radio interference in 
r-f power equipment. For an anno- 
tated list of these articles see the 
bibliography appearing in October 
1952, page 346. $2.50 


Plastics and Dielectric Materials, 92 
pages. Combined reprint of fourteen 
articles reporting new and significant 
developments in new resins and insula- 
tions. Subjects include: fluorocarbons, 
silicone rubber, cast resin embedments, 
ceramic materials, glass-fiber paper, 
high-temperature insulation, behavior 
at radio frequencies and _ insulating 
varnishes. In addition to these 14 fea- 
ture articles, the combined reprint also 
includes an annotated list of more than 
80 articles published in ELecrricar 
MANUFACTURING during the past eight 
years on basic research and practical 
applications. For a complete table o 
contents for this new combined reprint 
see February 1953, page 409. $3.00 





Industry Needs 
More Technicians 


INDUSTRY NEEDs technical trained peo- 
ple as never before, Everett S. Lee, 
manager of technical public relations 
services for General Electric and edi 
tor of the General Electric Review 
told the Winter term graduating class 
of the Milwaukee School of Engineer- 
ing last March. Mr. Lee said that 
industries are doing their best to en- 
courage more and more people to get 
the kind of specialized training 
needed to produce technicians. 

Urging that such training programs 
be stepped up to provide more tech- 
nical assistants to engineers, Mr. Lee 
defined an engineering technician as 
“one who occupies a strategic place in 
our modern economy between the 
skilled worker and the engineer.” 

The former president of the Amer- 
ican Institute of Electrical Engineers 
pointed out that in 1954 there will 
be only 17,000 engineers graduat- 
ing to meet the U. S. annual need for 
about 30,000. Each year’s shortage 
will be added to the ones before and 
the ones afterward, resulting in slow- 
ing up the progress of the nation in 
defense and civilian industry. 

Mr. Lee cited the Milwaukee 
School of Engineering as an out- 
standing institution which has trained 
nearly 50,000 men in technical sub- 
jects in the half-century since it was 
founded. Nearly 60 per cent of these 
now being graduated by the school 


are technicians. oo0 


ELECTRICAL MANUFACTURING 





‘ 
A 


Al 


LECTRON (- corss... BIG or LETTLE 


_..any quantity and any size 


For users operating on government schedules, Arnold is now produc. 
ing C-Cores wound from 4, 4, 1, 2, 4 and 12-mil Silectron strip. 
The ultra-thin oriented silicon steel strip is rolled to exacting toler- 
ances in our own plant on precision cold-reducing equipment of the 
most modern type. Winding of cores, processing of butt joints, etc. 
are carefully controlled, assuring the lowest possible core losses, and 
freedom from short-circuiting of the laminations. 

We can offer prompt delivery in production quantities—and size is 
no object, from a fraction of an ounce to C-Cores of 200 pounds or more. 
Rigid standard tests—and special electrical tests where required—give 
you assurance of the highest quality in all gauges. @ Your inquiries 
are invited. 
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TYPE 11 


Miniature Telephone 
Type available in a 
wide variety of contact 
combinations with 
moximum performance 
ot minimum power 
input. 





TYPE 11P 


Adaptation of 
Stondord Type 11 to 
plug mounting for 
rapid installations and 
change -overs. 


MAGNECRAFT Hermetically Sealed Relays ; 


Specialists in hermetically sealed re- 
lays to the highest quality standards. 


Over fifty varieties of hermetically 


sealed enclosures available. 


TYPE 11HP 


Available hermetically 
sealed or dust-tight 
2-11/32” high x 
1-21/32” dia 

Octal plug 

mounting 


TYPE 11HS 


Hermeticaily sealed in 
contact combinations 
up to 4 P.D.T. with 
selder terminal or mini- 
ature plug mounting 
Height 2-1/16" x 
1-7/16" x 1-5/8 


Za tele) 


to your 2 
ST ations | 





MAGNECRAFT 


ELECTRIC COMPANY 


1446 W. VAN BUREN ST., CHICAGO 7 
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Associations 





RTMA Elects McDaniel 
Glen McDaniel, of New York City, 


who served as the first paid president 
of the Radio-Television Manufacturers 
Association in 1951-52, today was 
elected as temporary president of 
RTMA pending the selection of an- 
other full time vaid president. He 
also will continue as general counsel 
of the Association. 

The RTM \ Board of Directors also 
elected Robert C. Sprague, chairman 
of the board, Sprague Electric Co., 
North Adams, Mass., as chairman of 
the RTMA board for the next fiscal 
vear. Mr. Sprague, who succeeds A. 
D. Plamondon, Jr., of Chicago, is a 
past president of the Association and 
served as its chairman for two vears 
in 1950-52. Leslie F. Muter, presi- 
dent of The Muter Co., Chicago, was 
re-elected treasurer, and Dr. W. R. 
G. Baker, vice president of General 
Electric Co., Syracuse, N.Y., was _ re- 
elected director of the Engineering 
Department. Other RTMA officers re- 
elected by the Board are James D. 
Secrest. executive vice president and 
secretary, of Washington, D. C.. and 
John W. Van Allen, Buffalo, N.Y., as 
general counsel emeritus. The elec 
tions occurred at the final business 
session concluding the four-day 29th 
annual convention of RTMA at. the 
Palmer House. 


ASME Nominates Sillcox 


The nomination of Lewis k. Sillcox, 


vice-chairman of the board of The 


New York Air Brake Company, for 
1954 president of the American Soci- 
etv of Mechanical Engineers, was an- 
nounced on July 1 by the society. 
Mr. Sillcox heads a slate which in- 
cludes five regional vice-presidents 
and two directors-at-large, submitted 
by the society’s nominating commit- 
tee. Election will take place in the 
Fall by letter ballot and the new offi- 
cers will begin their terms at the 
conclusion of the ASME annual meet 
ting next November. 

Those nominated for regional vice 
presidents are: W. F. Thompson, vice 
president, Westcott & Mapes, New 
Haven, Conn.:; Prof. W. G. McLean 
head of the Department of Me- 
chanics. Lafavette College, Easten 
Pa.: Thompson Chandler, chemica! 
engineer with Carbide & Carbon 
Chemical Corporation, South Charles- 


ton, W. Va.; V. A. Peterson, district 
manager for the Elliott Company, 
Los Angeles; Prof. C. H. Shumaker. 
director of the Institute of Manage- 
ment, Southern Methodist University. 
Dallas, Texas. 

Nominated for — directors-at-large 
are: F. L. Bradley, plant engineer, 
Forstmann Woolen Company, Passaic, 
N.J.; R. B. Lea of the Sperry Corpo- 
ration, New York. 


Vacuum Cleaner Conference 


Third meeting of the National 
Home Vacuum Cleaning Conference 
will be held Nov. 4 at the Hotel 
Commodore in New York Citv. Con- 
ference is planned for editors, edu- 
cators, extension workers and other 
home economists and is sponsored by 
the Vacuum Cleaner Manufacturers’ 
Association. Chairman of the Confer- 
ence committee this vear is R. E. 
Dobson of Westinghouse 
Corporation, Mansfie'd, Ohio. 


Electric 


ASM Selects National Officers 


National Officers of the American 
Society for Metals have been selected 
by the ASM Nominating Committee. 
For president the committee has 
chosen |. B. Austin, director of re- 
search laboratories, U. S. Steel Corpo- 
ration, Kearney, N.J. Mr. Austin is 
presently the ASM vice president. For 
vice president the committee has 
nominated G. A. Roberts, chief metal- 
lurgist, Vanadium Alloys Steel Corpo- 
ration, Latrobe, Pa. Mr. Roberts. is 
presently a Trustee of the American 
Society for Metals. For treasurer the 
committee has chosen W. A. Penning- 
ton, The Carrier Corporation, Syra- 
cuse, N.Y. Mr. Pennington has long 
been an active member of the society. 

The committee has also chosen two 
new trustees who will serve two-year 
terms beginning in October: G. M. 
Young, Aluminum Company of Can- 
ada, Ltd. Montreal, Quebec., and 
Robert Raudebough, Georgia Institute 
of Technology, Atlanta, Ga. 


Bender Receives Hyatt Award 


Dr. Howard L. Bender, assistant di- 
rector, Research and Development 
Department, Bakelite Company, a di- 
vision of Union Carbide and Carbon 
Corporation, has received the twelfth 


annual John Wesley Hyatt Award 
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Screw-On Wire Connector 
FOR FIXTURE AND APPLIANCE USE 


THE 


Py i he oon 
CONNECTIONS 1 


aor 
ae 
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Advantages ONLY PLASTIC Can Give 
-----Yet Priced with the Lowest! 















If you design or make appliances or abrasion of the thinnest strands! The 
fixtures, you can now standardize on long skirt and high dielectric strength 
el 100% dependable connections—and of the rugged shell insure a connec- 
: still stay within the closest cost sched- tion that is always perfectly in- 
The First and ONLY ules! This new IDEAL All-Plastic  sulated, ABSOLUTELY NON-POR- 
Connector of its Kind Sein Wire Connector is in every way a OUS and immune to practically all 
* ALL PLASTIC better, safer connector than has been chemical action. 
* NO-POROSITY available at or near its price! It is . i F 
* NO SURFACE CRACKS hacked. by HOHAL. whe bes made IDEAL All-Plastic Connectors are 
* HIGH DIELECTRIC millions more screw-on connectors compact, with tapered outer knurling 
¢ SUPER-SMOOTH THREADS— a <caleiae eallial ihe eaiaane for application at high production 
. ao _— iia : line speeds, either by hand or with 
¢ WITHSTANDS 400° F. Made of a special plastic, in one an IDEAL Nut-Runner. Only two 
e RESISTS PRACTICALLY operation it twists the wires, threads sizes needed for all common wire 
: a [ee them and holds them tight in a combinations. Order now from your 
permanent, positive grip. Smooth, IDEAL Distributor. You'll know 
TENE TRF, perfectly molded threads roll threads IDEAL All-Plastic Connectors by 
ye ve into the wire. There’s no cutting or their “safety green” color 
y, %, Listed as 300-Volt ’ - 
Hietene Connectors Sold Through Leading Distributors 
=/ 
s/ <r ee ey ee eg ey ee ee ee ee ee ee ee ee ee 
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IDEAL INDUSTRIES, Inc. 


1008 PARK AVENUE, SYCAMORE, ILLINOIS 


You be the Judge! 


TRY IDEAL ALL-PLASTIC CONNECTORS AT OUR 


| M - i i ‘ 
EXPENSE . . . MAIL COUPON FOR Please send me FREE SAMPLES of IDEAL All-Plastic Wire Connectors 








] 

j 

I 

I 

FREE SAMPLES | We connect —_-__. No. wires to No. wires. I 

[ COP a es ah 

@> \DEAL INDUSTRIES, Inc. ! coe ec a 
SYCAMORE, ILLINOIS L sedis accidents lets RGM Dict SMM css ] 
ieee acacia tiie initia eta 
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..- for applications re- 
quiring low electrical 
noise, low and constant 
contact drop, high cur- 
rent density and mini- 
mum wear. 





EXTENSIVELY USED IN 


SELSYNS 
ROTATING THERMOCOUPLE and 
STRAIN-GAGE CIRCUITS 
ROTATING JOINTS 
GUN-FIRE CONTROLS 
DYNAMOTORS etc. 


Wide range of grades available for standard 
and special applications. 

Brush holders and coinsilver slip rings avail- 
able for use with Silver Graphalloy Brushes. 


Oil-free self-lubricating 
Bushings and Bearings, Oil- 
free Piston Rings, Seal Rings, 
Thrust and Friction Washers, 
Pump Vanes. 


OTHER GRAPHALLOY PRODUCTS: 





Write us for Data Sheets and further information. 


GRAPHITE METALLIZING CORPORATION 


1059 NEPPERHAN AVENUE * YONKERS, NEW YORK 
ia Please send deta on Graphalloy BRUSHES and CONTACTS. 
ia Send data on BUSHINGS 
NAME & TITLE 
COMPANY 


STREET 


“for achievement of wide importance 
to the plastics industry.” Dr. Bender 
received a gold medal and $1000 for 
his life-time of research and develop- 
ment in the field of phenolic resin 
molecular structures. His continuous 
research, which began 30 years ago, 
has contributed to improved manu- 
facturing techniques using phenolic 
resins in the fields of laminating, 
bonding, adhesive, coating, and mold- 
ing compounds. 

The Hyatt Award, of which Her- 
cules Powder Company is the patron, 
was named to commemorate John 
Wesley Hyatt, the “father of the 
plastics industry.” 


ASTM Elects Officers 


At the recent annual meeting the 
following officers were elected for the 
ensuing year. President, L. C. Beard 
Jr., assistant director of Socony-Vacu- 
um Laboratories, New York City; vice 
president C. H. Fellows, director en- 
gineering laboratory and research de- 
partment, Detroit Edison Co., De- 
troit. Named for three-year terms to 
the Board of Directors were N. A. 
Fowler, director of sales and research, 
National Box Co., Des Plaines, IIl.; 
R. T. Kropf, vice president, Industrial 
Thread Div., Belding Hemingway 
Corticelli, New York City; T. E. Olt, 
director research laboratories, Armco 
Steel Corporation, Middletown, Ohio; 
J. R. Townsend, director of material 
and standards engineering, Sandia 
Corporation, Alberquerque, N.M.; K. 
B. Woods, associate director of Joint 
Highway Research Project, Purdue 


University Engineering 
Station, Lafayette, Ind. 


Experiment 


Design Society Meets in Paris 


Appointment of Peter Muller- 
Munk of Pittsburgh as its representa- 
tive at the International Design Con- 
gress in Paris, September 14, 15 and 
16, was announced by The Society 
of Industrial Designers. Sponsors of 
the Congress, the French Institute of 
Industrial Esthetics, (Institut d’Esthe- 
tique Industrielle) have asked Mr. 
Muller-Munk to give a key-note speech 
on American industrial design. 

The aim of the Congress is to dis- 
cuss the formation of an international 
design federation and to promote the 
principle—particularly among Euro- 
pean businessmen—that improved ap- 
pearance, function and utility of mass 
produced products can increase sales 
not only on the home market but 
also in the much sought after Amer- 
ican market. 


Canter Heads Mica 
Fabricators Association 


J. W. Canter, president of the Mica 
Fabricating Company, Inc., of Ro- 
chelle Park, N. J., was elected Presi- 
dent of the Mica Fabricators Associa- 
tion at its recent Annual Meeting at 
the Greenbrier in White Sulphur 
Springs, West Virginia. F. C. Farnam 
of the Farnam Manufacturing Com- 
pany, Inc., of Asheville, N. C., and 
Peter Yannello of the Reliance Mica 
Company, Inc., of Brooklyn, were 
elected as vice presidents. The asso- 
ciation acted on matters affecting the 


Calendar of Meetings 


Aug. 19-21 Western Electronic 
Show & Convention, jointly spon- 
sored by the West Coast Electron- 
ic Manufacturers’ Association and 
the Seventh Region of the Institute 
of Radio Engineers, Civic Audi- 
torium, San Francisco. 


Sept. 21-25—National Instrument 
Exhibit, sponsored by the Instru- 
ment Society of America in co- 
operation with other learned so- 
cieties, Sherman Hotel, Chicago. 


Sept. 28-30— Ninth Annual Na- 
tional Electronic Conference, Ho- 
tel Sherman, Chicago. 


Sept. 30-Oct. 1—Aircraft Electric 
Equipment Conference, sponsored 


by the American Institute of Elec- 
trical Engineers, New Washington 
Hotel, Seattle, Wash. 


Oct. 6-8 — Fractional Horsepower 
Motors Conference, sponsored by 
the American Institute of Electri- 
cal Engineers, Fort Wayne, Ind. 


Oct. 14-16—Machine Tool Confer- 
ence, sponsored by the American 
Institute of Electrical Engineers, 
Hotel Cleveland, Cleveland, Ohio. 


Oct. 30-31—Semi-Annual Meeting, 
American Society of Tool Engi- 
neers, Dayton Biltmore Hotel, 
Dayton, Ohio. 
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‘Molder: Sinko Manufacturing and Tool Co., Chicago, Ill. Manufacturer: Admiral Corporation. 
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KOPPERS 
POLYSTYRENES 


Type 3. General Purpose 
Polystyrene 

Type 7 Improved Heat 
Distortion Temperature 


Type 8 Highest Heat Distortion 
Temperature moisture conditioner housing 
MC-185 High Impact, Lowest must be good looking because it 
Water Absorption Rate is exposed to view like any article of 
MC-301 High Impact, Improved furniture. It must remain unaffected 
ee in extremely humid atmospheres . . . 
; and it must be tough enough to with- 
MC-305 High Impact, Easy Flow stand the ordinary jars and shocks that 
MC-309 — eet, Highest are met in living room use. Addi- 
ee” tional utility—in the form of extra 
MC-40] Medium Impact, heat resistance—must be engineered 
Improved Heat into this appliance. 
Distortion Temperature Koppers MC-309 Polystyrene fills 
MC-405 Medium Impact, all these requirements. The housing 
Easy Flow shown is grained to resemble wood 
MC-409 Medium Impact, Highest 


and presents a handsome appearance. 
Experience has proved that the high 


Heat Distortion 
Temperature 
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KOPPERS 
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KOPPERS COMPANY, INC., Chemical Division, Dept. EM-83, PITTSBURGH 19, PENNSYLVANIA 


Koppers Plastics Make Many Products Better and Many Better Products Possible. 


When you need high resistance to 
a Ss . 28 moisture, 


impact, 
heat, 
plus 


good looks 


Use Koppers 
Modified Polystyrene MC-309 


resistance of MC-309 to moisture, im- 
pact and heat has been completely 
satisfactory. 

For the molder, MC-309 has the ad- 
ditional advantage of easy moldabil- 
ity. The 4 lb. shot necessary to form 
this housing flowed readily to give a 
minimum cycle. 

Contact Koppers today for infor- 
mation about the polystyrene best 
suited for your product. Among the 
wide range of Koppers Regular and 
Modified Polystyrenes, there is one 
that will help you to improve product 


quality or lower your production 
costs. 
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that speaks for itself... 





Hermetically sealed, for stud mounting, 
solder connection. 
1-7 /8x1-7 /16x2-3 /8 D 


Heavy duty midget power relay 30 Amp. 
capacity. Widely used as street lighting 
relay and motor starting applications. 
1-7 /8x1-5 /16x1-5/8 D 





Popular 20 Amp. single pole. Varied ap- 
plications make this model a favorite. 










ees 


60 STATE STREET 
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RELAYS 


Relay reliability is the enviable reputa- 
tion of Automatic Relays for more than 
a quarter of a century! This extra value 
is added protection . . . insurance for 
continued preference for your product 
when you specify AEMCO Relays. 







Automatic Relays are engineered to 
far exceed specifications... constructed 
with the care and precision usually as- 
sociated with the manufacturing of 
jewelry ... carefully tested by profes- 
sional ‘fault-finders’! 


Whatever your requirements as to 
size, purpose, Capacity, mounting, open 
or can type with plug-in base... 
there’s an Automatic Relay to meet— 
and exceed—your specifications. 


TIME 
SWITCHES 


Synchronous, self-starting Automatic 
Time Switches are encased in an at- 
tractive, tamper-proof case with a win- 
dow that affords visibility of trip levers 
and contact position. Standard models 
SPST and SPDT in 10 and 20 amperes 
with and without skip-a-day feature. 
Thirty and forty-five ampere models 
available in single and double-pole sin- 
gle throw;—or twin type consisting of 
two sections of either single or double 
pole contacts for additional capacity or 
independent circuits. All models have 
easily set, new type trip levers that per- 
mit ON and OFF settings as close as 15 
minute intervals. 


If it’s dependability you want, you'll 
be ahead to switch to Automatic Time 
Switches. Get all the facts. You can 
expect, and get, more of the features 
you want and need when you get Auto- 
matic! 


WRITE TODAY for complete information specifying 
types of units in which you are interested. 


MFG. CO. 


MANKATO, MINN. 


industry and approved an appropria- 
tion for a quarterly Mica Review to 
| present facts on mica and its use. to 
assist engineers in mica using indus- 
tries. 


Label for Porcelain Enamel 


The Porcelain Enamel Institute an- 
nounces that a new product label has 
been approved for general use on 
products having a genuine porcelain 
enamel finish. The label is in two 
forms; one a yellow and blue label 
denoting —_ acid-resisting porcelain 
enamel, the other a green and blue 
label denoting 
enamel. 

Available to all manufacturers of 
porcelain enamel products, the label 
is designed to identify a genuine 
porcelain enamel finish. The label is 
expected to prove a potent point-of- 
sale tool since it clearly states to con- 
sumers the many advantages ot a 
porcelain enamel finish. 


regular — porcelain 


Baker Receives RTMA Medal 
of Honor 


Dr. W. R. G. Baker, vice president 
of the General Electric Co. and direc- 
tor of the RTMA Engineering Depart- 
ment, was awarded the 1953 Medal 
of Honor by the Radio-Television 
Manufacturers Association for his out- 
standing contributions to the advance- 
ment of the radio-television-electron- 
ics industry. Dr. Baker was presented 
the Medal of Honor during the Asso- 
ciation’s industry banquet, June 18, 
during the 29th annual convention of 
RTMA at the Palmer House. The 
award is made annually by the RTMA 
Directors on behalf of the members 
of the Association to a person, com- 
pany or organization selected by the 
Awards Committee. In making the 
award, RTMA president Plamondon 
declared: 

“Dr. Baker has received many 
awards in thirty-odd years in the 
radio-TV and electronics industry. But 
I’m sure that he will recognize the 
RTMA Medal of Honor as being the 
highest tribute that his colleagues can 
bestow on him—a signal honor from 
the men best able to assess his achieve- 
ment. Dr. Baker is an outstanding ex- 
ample of an executive of ‘big business’ 
who has given freely of his time and 
talents for the benefits of all, especially 
the small manufacturer.” 


ASTM Annual Meeting 


Featured by 34 technical sessions at 
which were presented 131 technical 
papers covering various aspects of 
engineering materials, the 1953 An- 
nual Meeting of the American Society 
for Testing Materials, held throughout 
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SENDZIMIR MILLS FOR PRECISION ROLLING OF ALLOY STRIP 


t me ol =For electric, electronic, instrument 
a) | E | and other critical applications 


i of These Sendzimir mills represent the latest develop- 
Pe 7— Es ment in cold rolling technique and assure uniform- 
ity across the strip width. The expert operators are 
accustomed to close size tolerances and excellent 
finishes. A completely new and modern plant in- 
we corporates the latest production facilities. For 
ory oe “a , resistance alloys, Rodar, Nickel, Beraloy, and 
Ni custom alloys to specification, contact an experi- 
enced WILBUR B. DRIVER Sales Engineer. 


WILBUR B. DRIVER CO. 


NEWARK 4, NEW JERSEY 
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Changing a work roll on a Sendzimir Mill 
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TELEPH 


WR 


PRICE FOLDER 
CPL-6 


get good reception 


X SERIES 


K SERIES 


ONE RECORDER 


ITE FOR 





TELEVISION 


The high quality audio connectors shown 
above are available from all Cannon Fran- 
chised Distributors. In their great variety of 
sizes, shapes and contact arrangements there 
is no problem or technical requirement in the 
radio, sound, TV or related fields that cannot 
be met. Cannon plugs are standard on leading 
makes of audio equipment and microphones. 


CANNON ELECTRIC 


Factories in Los Angeles, Toronto, 


sentatives in 


principal 


cities. 


Address 


Since 


New Haven, 


inquiries 






1915 


CANNON 
ELECTRIC 


Benton Harbor. Repre- 
to Cannon Electric 


Company, Dept. H-118, P.O. Box 75, Lincoln Heights Station, Los Angeles 


31, California 
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the week of June 28 at Atlantic City. 
also included 565 meetings of the 
technical committees. The registered 
attendance—2472—compares favorably 
with the 1952 Golden Anniversary 
Meeting, including The 10th Appara- 
tus Exhibit figure of 2606. 

Seventy-two of the Society’s tech- 
nical committees reported at the meet- 
ing, with the result that 63 new speci- 
fications and tests were approved and 
revisions in 185 existing tentatives and 
standards were acted on. A total of 
62 specifications and tests that have 
been published previously as _tenta- 
tive were approved for reference to 
letter ballot for adoption as standard. 
All of these new and revised standards 
will be published later in the year in 
the 1953 Supplement to the Book of 
ASTM Standards. 

Including the 1953 Annual Meet- 
ing actions there are now about 1965 
ASTM Standards. This compares with 
the figure twenty years ago of 690 
and ten years ago, 1943, of about 
1200. These figures indicate a defin- 
itely increased tempo in standardiza- 
tion activities during the last decade. 





Engineering 


Standards 


Hearing Aid Standard 


A new American Standard Method for 
Measurement of Characteristics of Hear- 
ing Aids just released will make it pos- 
sible for both the manufacturers and 
laboratories to accurately test, measure 
and compare hearing air products. Infor- 
mation released by the manufacturer 
based on these tests will give the hearing 
aid retailer specific information to de- 
termine whether a hearing aid meets 
the needs of the person being fitted. The 
present standard is limited to the meas- 
urement of air-conduction vacuum-tube 
hearing aids. It has not yet been found 
possible to properly standardize meas- 
urements on bone conduction receivers. 
The standard can be m de applicable, 
however, to transistor-type hearing aids. 

The standard includes a provision for 
measuring the “saturation output” which 
indicates whether the hearing aid might 
produce sound-pressure levels that could 
be considered uncomfortable or danger- 
ous to the ear of a particular individual. 
It is also a good indicator of whether 
the hearing aid will deliv-r enough out- 
put sound pressure to meet individual 
requirements. A_ specification has been 
provided for measuring the harmonic 
distortion of the heaving aid, and another 
for the measurement of the effects of 
tone control changes on the basic fre- 
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LINDBERG 
Dual Filament 


Transformers... 


LINDBERG 
Anode Power 
Transformers... 


Lindberg Dual Filament Transformers have been 
developed specifically for industrial electronic 
applications. Each transformer supplies filament 
power for vo rectifier tubes simultaneously. 
Furnished complete with sockets . . . contained 
in One enclosure . . . conserves space . . . simpli- 
fies mounting and handling. Available in two 
sizes... 100 VA and 200 VA, 115 volt primary, 
dual 5 volt filament supply, each secondary cir- 
cuit center tapped at 2.5 volts. These transform- 


ers are available from stock. 





Lindberg Anode Power Transformers are engi- 
neered to exacting specifications with particular 
attention paid to rugged construction, long life 
and ability to take momentary high voltage 
stresses and overloads. They are available in 
sizes 5 KVA to 100 KVA in both single and 
three phase construction. Long experience in 
the design and manufacture of specialized trans- 
former equipment enables us to give proper 
attention to your application. Delivery can be 
made to meet your requirements. 


Lindberg filament and anode power transformers have been used 
exclusively in all Lindberg High Frequency Induction Heating Units 
and have proven to meet the exacting requirements demanded of 
them in this highly specialized field. 

We invite your inquiries giving details of your special applications. 


LINDBERG TRANSFORMERS 


Transformer Division, Lindberg Engineering Company, 2448 West Hubbard Street, Chicago 12, Illinois 
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Dimensioned 
Cavity Prevents 


Contact Distortion Yo 


Recessed Head , 
A! tor Sealing 


Chamfered Contact 
Facilitates Insertion 


ELEVEN BRIGHT COLORS 


Completely insulated, these Johnson tip jacks are molded of 
low-loss Nylon. DC breakdown is 11,000 volts. Nominal ca- 
pacity to Ys" panel is 2.0 mmf. Recessed contact is securely 
anchored in the jack body, and mating plug is firmly engaged 
with practically all surface area in contact with the jack. Stan- 
dard contact materials are phosphor bronze or beryllium cop- 
per, both silver plated. Hot tin dipped solder terminal—for use 
with conventional soldering methods. Jack body threaded %4“- 
32, mounted by a single nickel plated brass nut. 


aero 


Write for your copy of General Products Catalog 973. 


E. F. JOHNSON 


JOHNSON. % q lacks 
: \ oustig, tOUQh, durable, 


and economical 


PATENT PENDING 


Mating pin .081" diam- 
eter. Mounting hole re- 
quired, 17/64". 


Head diameter ¥"' 


NO INSULATING 
HARDWARE REQUIRED 





COMPANY 





CAPACITORS, INDUCTORS, SOCKETS, INSULATORS, PLUGS, JACKS, DIALS, AND PILOT LIGHTS 


» 202 SECOND AVENUE SOUTHWEST ° 


WASECA, MINNESOTA 


EXACTLY your type and size 
in Spiral Wound PAPER TUBES 


SQUARE, RECTANGULAR, ROUND 


Standard-type PARAMOUNT paper tubes used 
for millions of coil forms and other applica- 


tions. Hi-Dielectric. 


Hi-Strength. Kraft, Fish 


Paper, Red Rope, Acetate, or any combination 


wound on automatic 


machines. Any size from 


Y," to 30” long, from .450” to 25” I.P. Pro- 
duced from wide range of stock arbors or 
specially engineered for you. 


NEW ‘'PARAFORMED” TUBES 


SQUARE 


OR RECTANGULAR 


Entirely new technique in tube making de- 
veloped and perfected by PAKAMOUNT. 
Perfectly flat side walls, sharp square inside 
corners, and very small radius on the four out- 


side corners. Spiral 


wound, not die formed. 


No sharp outside edges to cut wire. No need 
for wedges to tighten winding on laminated 
core. Full rigidity and physical strength. Per- 
mits winding coils to closer tolerances. Allows 
faster automatic stacking of coils. Approved 
and used by leading manufacturers. No extra cost! 


fee PARAMOUNT 


LETTERHEAD FOR PAPER TUBE CORP. 
STOCK ARBOR LIST 612 LAFAYETTE ST., FORT WAYNE, IND. 


OF OVER 2000 SIZES 
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Standard of the Coil Winding Industry for Over 20 Years 





quency response. Information is also 
given on battery drain and the effect of 
battery voltages. 


New Viscosity Standard 


Beginning on July 1, 1953, NBS will 
adopt the value of 0.01002 poise for the 
absolute viscosity of water at 20 C as 
the primary standard for the calibration 
of standard viscosity samples and _ vis 
cometers. The date originally proposed 
for this change was July 1, 1952; but, 
at the request of the American Society 
for Testing Materials and the Interna- 
tional Organization for Standardization, 
the adoption of the new value for water 
was deferred for one year in order that 
the ASTM and ISO members could make 
the change simultaneously with NBS, 
The ASTM, the National Physical Lab- 
oratory in England and the Physikalisch- 
Technischen Bundesanstalt in Germany 
have indicated that they will also adopt 
the value of 0.01002 poise on July 1, 
1953. Up to the present time the value 
of 0.01005 poise for the absolute viscos- 
ity of water has been used widely as 
the primary reference standard. 


Higher Machinery Guards 


An American Standard safety code just 
revised recognizes that men of today 
are taller. Incorporating the most mod- 
ern safety practices for the protection of 
operators of power machinery, American 
Standard Safety Code for Mechanical 
Power-Transimssion Apparatus, B15.1- 
1953, now requires the guarding of all 
transmission equipment to minimum 
heights of 7 ft. Realization of the need 
for guarding machinery to greater heights 
came about during the last war. Practices 
have gradually changed accordingly, so 
that the revised code brings the require- 
ments into line with them. Previous edi- 
tions of the standard provided that trans- 
mission equipment be guarded to mini- 
mum heights varying from 5 ft 6 in. 
to 6 ft 6 in. 

For the first time, safety requirements 
for V-pulleys and V-belt drives are in- 
cluded in recognition of the newest 
methods of power transmission. 

This edition of the 26-year-old code, 
one of the most fundamental in the 
whole safety movement, deals with the 
guarding of all revolving and_ recipro- 
cating parts of equipment used in the 
transmission of power. Included, for 
example, are guarding requirements for 
shafting, pulleys, belts, chains, gears, 
sprockets, couplings, clutches, — and 
counterweights. 


Dishwasher Performance 


Publication of the third in a series of 
nationally uniform sanitation standards 
for the protection of the public in the 
use of food-service and other health- 
related equipment has been announced 
by Dr. Henry F. Vaughan, president of 
the National Sanitation Foundation. 
Known as “NSF Standard No. 3, Spray- 
Type Dishwashing Machines,” it is the 
result of more than two years of work 
on the part of Foundation committees 
to bring about agreement among manu- 
facturers and health authorities the 
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NATIONAL 


NATIONAL 
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TRADE -MARK 


“\ TATIONAL” SA-series brushes were devel- 


oped especially to provide a higher degree 
of uniformity in operation than was ever before 
achieved over a broad field of machines and service 
conditions. These brushes offer very closely con- 
trolled commutation characteristics and permit, 
with relatively few grades, a highly accurate, 
efficient brush application technique. 


Many years of successful service, on all kinds of 
equipment and under widely divergent conditions, 
have proved the ability of this brush family to 
fulfill its objectives. Today, largely because of 
experience with the SA-series, electrical and main- 
tenance men have come to expect . . . and they get 
... much more for their brush dollar all through 
the mill. 





ATIONAL SA-SERIES Generator erusnes 


SA-35.. has both good commutating ability and 
long life for a wide range of motors and generators 
where heavy loads and high surface speeds are 
combined with normal commutating conditions. 

SA-3538.. similar to SA-35 in load-carrying 
ability and commutation factor, but with distinctly 
different film-forming characteristics designed to 
prevent streaking and threading of the commuta- 
tor under low average-load conditions. 


SA-45 .. unequalled for ridability at high speeds 
and peak commutating performance; especially 
adapted to extremely severe commutating condi- 
tions on the most difficult jobs. 


It pays to know your “National” brush grades... 
and to look for them under the “National” trade- 
mark on every brush you use. 


HOW GOOD IS REALLY GOOD BRUSH PERFORMANCE? Write National Carbon Company 
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The term “‘National’’, the Three Pyramids device, and the 
Silver Colored Cable Strand are registered trade-marks 
of Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY 


STANDARDIZED BRUSHES A Oivicion of Union Carbide. end Carbon Gorperation 


30 East 42nd Street, New York 17, N. Y. 


District Sales Offices: 
Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 


FASTER 


In Canada: NaTioNaL Carson Limttep 
Montreal, Toronto, Winnipeg 
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STR 
country over as to what methods of 


- s washing dishes, utensils and glasses are 
Nothing ti a WTO A rs AA a | satisfactory from the health point of 


view for use in public eating places. 


ger | 


Charles L. Senn, of the Los Angeles P 

se Health Department, headed the Founda- t 

| tion’s Joint Committee on Food Equip- i. 

HOOVER HONED RACEWAY ment Standards. Gale Blakeslee, vice 
president of G. S. Blakeslee & Co. of 


Chicago, served as chairman of the 
“Industry Task Committee”. Six commit- 
tees representing leading national sani- 
tation organizations and agencies col- 


laborated in drafting the new standards. 
Honed Racewoys, 


od Gone : a The Foundation’s Council of Public 
vr Conmedien. . Health Consultants, of which Mark D. 
Hollis, Assistant Surgeon-General of the 
“a T 7 > Tal ae -eTVice 1 shai 
alii iiaiidtai Uttactinees ' U. S. Public Health Service is chairman, 
Stee! Balls Accuracy . gave final approval to the health-industry 
within .000025” : ie : 


committees’ recommendations. 


Balanced Retainers. 
Military Standards 


on The Armed Services Electro Standards 

Husky Deep , ; 7 

Groove. High Agency has announced the approval of 

en : . : five specifications, one revision, one book 
tee!. ‘erfect : F 

Scnenaae torm standard, and eight amendments 


Raceways. as follows: 





MIL-C-3883 — Cord, Electrical (Audio 


’ 
ed HOOVER HONED. Hoover 


Frequency), dated 18 May 1953. Y 
Honed raceways magnified This Specification covers single-wire 
100 times as used exclusively ae . ; | 
and multiwire electrical cord, in which 
in Hoover Ball Bearings. 


all wires are of the same wire size, for 


POLISHED. Pol- us in audio-frequency applications. 


ished raceway 


surface magnified , , MIL-C-3884 — Cord, Electrical (Short 
100 times as used ;, x Lay), dated 18 May 1953. 

i . This Specification covers multiwire, 
bearings. 5 E ; ) 


extra-flexible electrical cord, in which all 
wires are of the same size, for use in 
applications where severe flexing is a 
major consideration. 

Both MIL-C-3883 and MIL-C-3854 
standardize on the various existing types 
ann 7" of cords by standardizing cn the construc- 
Sak — tion features of the cords, such as in 

ee r y the copper conductor, the strand diam- 

eter, number of strands, lay or twist of 

VER strands, and size of stranded conductor; 

whether or not the conductor is coated 

and separators are used; and in the in- 


sulation and jacket, the material used 
and its thickness. 


MIL-C-3885 — Cable Assemblies and 
Cord Assemblies, Electrical (For Use in 
Electronic, Communication, and Associ- 
ated Electrical Equipment), dated 15 
May 1953. 

This Specification covers the minimum 
requirements for cable assemblies and 
cord assemblies. The assemblies covered 
by this document consist of a length of 
cable or cord with processed termina- 
tions at both ends. The Specification 
standardizes on 41 discrete lengths be- 
tween 2 in. and 500 ft in addition to 
the normal requirements defining the 
quality of the item. 


BALL BEARING | 


MIL-L-3890 — Lines, Radio Frequency 
(Coaxial, Air Dielectric), dated 27 May 
1953. 

This Specification covers standard-size, 


HOOVER BALL AND BEARING CO. . radio frequency, conrial air-dielectric ™ 
: : ines used in Armed Services electronic 
Ann Arbor, Michigan 


equipment. The lines consist of an inner 
Bs 
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Taken at one two-thousandths of a second, unretouched 
photo reproduced above shows a JOY 372M electrical 
connector absorbing the full impact of a heavily swung 
10 1b. sledge hammer. Punished by twenty-four (24) 
similar blows while being so photographed the con- 
nector was then thoroughly tested for defects with 
results as reported at right. 


When the problem is selecting electrical connectors 
for industrial applications and units in use haven't 
quite measured up to requirements, it’s time to switch 
to JOY. Factory molded into one-piece Neoprene in- 
sulated units, JOY connectors can’t crack or be smashed 
out-of-shape when dropped — won’t become mushy 
when smeared with grease or oil — and are absolutely 
‘ moisture-tight. Cork-like action of their Water-Seal 
also prevents metallic dust from accumulating around 
contacts when they’re connected. Why accept less when 
the best actually costs less in the long run? 


Ask for your free copy of this at- 
tractive two-color sixteen page Bulle- 
tin. Numbered MC108 it illustrates 
and describes many of the popular 
electrical plugs and receptacles JOY 
makes for Industry. 
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Distortion-Proof 





Date: 2.4.5, "EST REPORT 


OBJECT: 


connector, 
PROCEDURE: 


selected at 


n anvil 
sledge hammer. and struck 24 tim 


°PProximately 40 foot Pound 
% 


TEST DATA: 
VISUAL 


FLUOROS mpaired 

and undamaged. No /NSPECTION: Conductors ; t 
wiring. : intermittent electri ae 
cal opens in 


ELECTRIC 
5 continuous crt 1500 volts AC RMS appli 
not break down *s- Insulation between eee = 
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COMMENTS: 


JOY 372M Plug 
escribed above. Shou 
actory service under 
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JOY MANUFACTURING COMPANY 


HENRY W. OLIVER BUILDING, PITTSBURGH 22, PENNSYLVANIA 


IN CANADA. JOY MANUFACTURING COMPANY (CANADA) LTD. GALT 


ONTARIO 

















KELLER Air Tools 


engineered to industry 


ANOTHER EXAMPLE OF 


KELLER ROTaR, Ta 
size 8O 





Some of the toughest jobs in 
industry suddenly become easy 
when Keller Ratchet Wrenches 
go to work. They are the only 
successful power ratchet 
wrenches ever devised (air OR 
electric), and they have elimi- 
nated some very tiresome jobs. 


SERIAL NO A, 
3 =, 
| GRE) KELLER Too, Cag? 


Psd CRAND Hive 
$ PATENT wo —— 


mat, 


For instance, on the automo- 
bile assembly line shown above, 
where a Keller Ratchet Wrench 
is used for attaching the accel- 
erator pedal. 


sin. Bes 


Keller Ratchet Wrenches 


for tightening 














hard-to-reach 
nuts 


Reaches into 
close quarters 


Open-end design 
fits over hydraulic 
tubing and piping 


Light weight 
and balance 


Reduces operator 
fatigue 

Can be used with 

built-in or detachable \ 7 . 

sockets s Simple operating 

mechanism Send 


ty 


Tia ha 
Keller Tool Company, Grand Haven, Mich. 


Please send me additional information and 
specifications on the Keller Ratchet Wrench. 


Cr 
Pe nT] 


information on 





Name Title 2s 
Company this unique 
Address__ POWER 


ratchet wrench 
I tai cia Zone___ State 
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conductor supported coaxially within an 
outer conductor by means of a fabri- 
cated insulator. Five standard diameter 
sizes of transmission lines are covered 
having a nominal iterative impedance of 
50 ohms and covering the frequency 
range of 0.5 to 10,000 me/sec. 


MIL-STD-221 — Color Code for Resist- 
ors, dated 19 June 1953. 

The purpose of this Standard is to 
establish a uniform color code for resist- 
ors. The color code has been prepared 
to serve a dual purpose: (1) To identify 
the nominal resistance value and _resist- 
ance tolerance of composition-type and 
wirewound-type axial-lead resistors and 
composition-type radial lead resistors; 
and (2) to distinguish fixed composition- 
type from wirewound-type — axial-lead 


resistors. 


MIL-C-11272A — Capacitors, Fixed, 
Glass Dielectric, dated 10 June 1953. 

This Specification covers glass-dielec- 
tric, fixed capacitors enclosed in glass 
cases, suitably protected against high 
humidity. Three styles of capacitors are 
included with DC working voltage rat- 
ings at both 85 C. and 125 C. 


MIL-B-I8B — Batteries, Dry, dated 1 
July 1953. 

This Specification is a revision of the 
former JAN-B-I8A and covers 196 
standard dry batteries used by the 
Armed. Services. 


Amendment-2, dated 18 May 1953, to 
MIL-R-15401A 


position, Uninsulated. 


Resistors, Fixed, Com- 


Amendment-l, dated 18 May 1953, to 
MIL-R-1LO509A Resistors, Fixed, Film 
(High Stability). 


Amendment-6, dated 18 May 1953, to 
JAN-R-19 Resistors, Variable, Wire- 
Wound (Low Operating Temperature). 


Amendment-2, dated 29 May 1953, to 
JAN-S-28A Sockets, Electron Tube; 


and Accessories. 


Amendment-1, dated 22 June 1953, to 
MIL-R-5757B Relays, Armature (For 
Electronic and Communication Equip- 
ment). 


Amendment-l, dated 22 June 1953, to 
MIL-C-25A — Capacitors, Fixed, Paper- 
Dielectric, Direct-Current (Hermetically 
Sealed in Metallic Cases). 


Amendment-l, dated 4 June 1953, to 
MIL-R-11A — Resistors, Fixed, Compo- 
sition (Insulated). 


Amendment-l, dated 4 June 1953, to 
MIL-C-3871 — Capacitors, Fixed, Elec- 
trolytic (A.C., Dry-Electrolytic, Non- 
Polarized). 


Small quantities of these Military 
Standards are available, free of charge, 
upon request by those with a legitimate 
need for them, from the Armed Services 
Electro Standards Agency, Fort Mon- 
mouth, N. J. 
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You can obtain custom-cut felt parts from American, ready 
for assembly without further processing. Gaskets, washers, 
seals, wicks, discs—any shape you need, simple or compli- 
cated, can be turned out by us on high-speed machines, with 
tolerances to meet your specifications. 


QUICK DELIVERY — American operates four strategically- 
located cutting shops to serve industry. The one nearest you 
will fill your order rapidly. Cutting shops are located at: 


GLENVILLE, CONN. DETROIT, MICH. 
LOS ANGELES and SAN FRANCISCO, CALIF. 


These are manned and managed by men who will see that 
your production is never slowed up by lack of cut felt parts. 


QUALITY — American produces felt to exact specifications, 
uniform in density, blend, thickness, strength. This is an 
engineering material which can be controlled as closely as 
any other. If you wish, we will cooperate with you in design- 
ing felt parts and specifying the right felt to meet your 
exact requirements, whether for commercial or government 
applications. 
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QUOTATIONS —Send blue prints and specifications to the 
nearest Sales Office. Bids will be made at once. 


AMERICAN CUT FELT PARTS MAKE IT UNNECESSARY 
FOR YOU TO INVEST IN MACHINERY AND TRAIN 
MEN TO CUT FELT TO YOUR SPECIFICATIONS. 


American Telt 
Com vy 


TRADE RK 





GENERAL OFFICES: 16 GLENVILLE ROAD, GLENVILLE, CONN. 


SALES OFFICES: New York, Boston, Chicago, Detroit, Cleveland, 
Rochester, Philadelphia, St. Louis, Atlanta, Dallas, San Francisco, 
Los Angeles, Portland, Seattle, San Diego, Montreal — PLANTS: 
Glenville, Conn.; Franklin, Mass.; Newburgh, N. Y.; Detroit, Mich.; 
Westerly, R. |. — ENGINEERING AND RESEARCH LABORATORIES: 


Glenville, Conn. 












KLEIN 


wality Pliers 


DESIGNED 







SPECIALLY 


FOR THE ELECTRICAL INDUSTRY 


Now, Klein quality pliers are 
available in new compact pat- 
terns for precision wiring and cut- 
ting in confined space. Note, too, 
the replaceable leaf spring that 
keeps the plier in open position, 


ready for work. All are hammer 
forged fromhigh-gradetoolsteel, 
individually fitted, tempered, 
adjusted and tested—made by 
plier specialists with a reputa- 
tion for quality “since 1857.” 


LONG NOSE PLIER 
307-5-VaL—Extremely 
slim pattern ideal for 
the really tight spots. 
Jaws are knurled to in- 
sure a positive grip. 


OBLIQUE CUTTING 
PLIER — 210-51 — For 

cutting small wires or 

trimming plastic. Entire 
length of cutting knives 
works flush against cut- 
ting surface. 5 


or 6-inch sizes. 
J@ 


fal 



































CHAIN NOSE PLIER 
317-5L—A full inch 
smaller than standard 
pattern. Has a very fine 
knurl that will not dam- 
age soft wire. Also 
available with- 
out knurl. 


LIGHTWEIGHT 
OBLIQUE CUTTING 
PLIER 209-5 —Smaller 
than 210-5L with an ex- 
tremely narrow head. 
Entire length of cutting 
knives works flush 


against cutting surface. @» 
) 


DUCK BILL PLIER 
306-5-%2—This com- 
pact plier has jaws of 
sufficient width to hold 
small springs, yet small 
enough to form wire in 
confined places. 






TRANSVERSE END 
CUTTING PLIER 

204-6— Useful in pre- 
cision work where or- 
dinary oblique or end 
cutters are too bulky. 
Gives a clean, flush cut 





This Klein Pocket Tool 
Guide gives full infor- 
mation on all types and 
sizes of Klein Pliers. 
A copy will be sent 
without obligation. 


ASK YOUR SUPPLIER 


Foreign Distributor: 
International Standard 
Electric Corp., 


New York 
"Since 1857" _— 


mo 493 ea 


BELMONT AVENUE, CHICAGO 18, ILLINOIS 
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Manufacturers 


Publications 





For these selected publications on ma- 
terials, components, technical data and 
engineering services write direct to the 
manufacturer on company letterhead, 
mentioning ELECTRICAL MANUFACTURING 
as your source. See “Literature for the 
Asking” on page 229 for other publica- 
tions available through the Reader In- 
quiry Facility. 


WIRE AND CABLE COMPUTER 

Pocket-size slide rule computer supplies 
the following information: Current-carry- 
ing for building wire and 
power cable systems; circular-mil areas 
for all wire sizes ranging from No. 14 
through 1,000,000 cm: voltage-drop data: 
conduit sizes required for 2-, 3-, 4-. or 
6-wire systems; sizes of wire required for 


capacities 


motor wiring; the new type-letter desig- 
nations, groupings and classifications of 
recently Underwriters’ Labora- 
tories’ flexible cord and fixture wire; and 
temperature rating, current-carrying Ca- 
pacities and maximum-voltage ratings of 
flexible cords and fixture wire. Also 
weights of bare, single-conductor wires 
in lb per 1000 ft for either solid, strand- 
ed or circular-mil gauges. J. Q. Bourne, 
Dept. 7. Hatfield Wire & Cable, Hill- 
side, N. J. 


revised 


PRINTED CIRCUITS — “Utilization of 
Prefabricated Wiring” is the title given a 
32-page booklet dealing with these tech- 
niques as applied to electronic equip- 
ment. The subjects dealth with includ 
present applications of printed circuitry 
layout of wiring schematics, selection ot 
materials and components, Underwriters’ 
requirements, drafting of conductor pat- 
terns, tooling and fabricating considera- 
tions, production test 
and multiple assembly and_ soldering 
methods. Methode Mfg. Corp., 2021 W. 
Churchill St., Chicago 47. 


and equipment. 


STAMPING MANUFACTURERS—The 
1953 Edition of the Pressed Metal Insti- 
tute’s Blue Book of Stamping Manufac- 
turers lists the facilities and services of 
all member companies, and also contains 
a statement of customer policy sub- 
scribed to by all members of the Insti- 
tute. Copy may be obtained from the 
Pressed Metal Institute, 2860 E. 130 St., 
Cleveland 20, on letterhead request. 


PRESSURE SENSITIVE TAPE — A 
pocket-size pressure sensitive tape num- 
ber dictionary serves as a quick aid in 
determining the right tape for a specific 
application. Each tape number is listed 
in sequence, with the manufacturer's 
name and description of its construction. 
Since the book is non-commercial in 
character, a charge of 25 cents per cop) 
is made. Send coin to Polyken Industrial 
Tape, 222 W. Adams St., Chicago 6. 
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FOR RUGGED SERVICE... 


Al motors are 
NOT alike f 







Reliance Totally-enclosed Fan-cooled 
A-c. Motor. All other standard en- 
closures available, with wide choice 
of mechanical designs and special 
mountings. Ratings from 3 / 4 to 300 hp. 


++ Heavy shafts, bearing to bearing 
>t Indestructible pressure-cast rotors 


> Shock-resistant frame and 
bearing-bracket construction 


- AND THE BEST PRE-LUBRICATED BEARING DESIGN 
The Reliance pre-lubricated bearing provides four times more operating 
hours without re-lubrication than any other bearing used in motors today. 
And—whatever your lubrication schedule—you just can’t grease’em wrong ! 
To get the complete ‘inside story’’ on motor bearings, write today for 
Bulletin B-2201. It contains hard facts on the advantages of the Reliance 
pre-lubricated bearing design, with cutaway view, cross-section dia- 
gram, comparison chart, and statements by bearing manufacturers. B-1458 4 


RE ELI TANCE fesutssan 
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ALL-WEATHER COMMUNICATION DEMANDS 





Applied Electronics Company, Inc., of 
San Francisco, builds the APELCO 
260S Radiotelephone for point-to-point 

communication in oil exploration. 

This dependable equipment is the last word 

in rugged construction, designed to 
operate without failure in climatic extremes 
ranging from 35°F. below zero to the high 
temperatures and heavy humidity of tropical 
climates. For intermittent duty, the 
equipment must operate effectively from 
80 volts to 140 volts input at 50-70 cycles. 


Model 260S 
Power Supply 





Because the rugged performance 
of APELCO Radiotelephone equipment is 
strongly dependent upon the quality 
of the components used, Applied Electronics 
specifies and uses CHICAGO Sealed-in-Steel 
Transformers throughout. 
Wherever optimum dependability and 
rugged performance are requirements, 
you'll find cH1cAaGo—the world’s 
toughest transformers. 


Model 260S 
Radiotelephone 





You'll want the full details on CHICAGO'S New Equipment Line, cover- 
ing the complete range of “Sealed-in-Steel" transformers for every 
modern circuit requirement. Write for your Free copy of Catalog 
CT-153 today, or get it from your electronic parts distributor. 


Export Sales Div.: 
Scheel International, Inc. 
4237 N. Lincoln Ave. 
Chicago, Ill., U.S.A. 


CABLE ADDRESS: 
HARSHEEL 


Se eR a 


DIVISION OF ESSEX WIRE CORPORATION 
3501 ADDISON STREET, CHICAGO 18, ILL. 
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ELECTRICAL 





Book 


Reviews 





Elements of Electricity, Fourth Edition. 
by William H. Timbie and Alexander 
Kusko, Published by John Wiley & 
Sons, Inc., 440 Fourth Avenue, New 
York 16. 631 pp. $5.50. 


This book continues as one of the en- 
being familiar to a 
sizeable part of the technical world as a 
text, reference book and guide for self- 
study of this particular subject. In the 
course of examining the work for this re- 
view, we note that it was first copy- 
righted in 1910. We congratulate Mr. 
Timbie for being on the “best sellers” list 
of engineering texts for so many years. 
Although the basic idea of this book 
as an elementary textbook has not been 
altered and the basic principles of elec- 


gineering classics, 


trical engineering have not been changed, 
the content of this book has been revised 
in such a manner as to best reflect the 
tremendous growth and spread of the 
electrical engineering industry since the 
third edition appeared. This growth is 
reflected in the new illustrations demon- 
strating modern practice; in the prob- 
lems which are largely based on contem- 
porary applications in electronics and 
control; and in additions to the text ma- 
terial to account for these developments. 

Typical examples of the newer topics 
now included in the book are discussions 
of aluminum wire, ceramic 
transistors, radar, television, dry and 
gaseous rectifiers. The sections on circuit 
analysis, d-c machinery, electrochemical 
processes and gaseous conduction have 


capacitors, 


been revised extensively. 


Applied Electricity, Second Edition, by 
H. Cotton, professor of electrical engi- 
neering, Nottingham University. Pub- 
lished by the Industrial Press, 148 
Lafayette Street, New York 13. 482 
pp. $4.50. 


published in England, this 
second edition has now been made avail- 
able in this country. It is written pri- 
marily in the form of a textbook, with 
some thought being given to the engi- 


Originally 


neer in practice who wishes to use it for 
reference or as an outline for a refresher 
course in the basic principles of elec- 
tricity. 

Among the subjects covered are a-c 
and d-c circuits, magnetism, electrostat- 
ics, d-c and a-c machines, electrolytic 
conduction, thermo-electricity, electron- 
ics, illumination and measuring instru- 
ments. An important feature of the new 
edition is a comprehensive account of 
the mks system of units. There are also 
triode tube, the 
a chapter on circle dia- 


new sections on the 
photocell and 
grams. 
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an easy way to cuf your 
production costs 


OILITE does it- 
with FINISHED MACHINE PARTS 


Mii mele lay ' Releases skilled manpower to 
tools other jobs 


No costly tooling programs No material Atty problems 


FIELD ENGINEERS AND DEPOTS THROUGHOUT 
UNITED STATES AND CANADA 


Oilite Products Include: Bearings, Finished Machine Parts, 
Cored and Solid Bars, Permanent Filters and Special Units. 
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WHEN YOU WANT NYLON PERFORMANCE | 
with low tooling cost...design with | Men 





POLYPENCO 





ROD, STRIP, TUBING 


APPLICATIONS Thrust washers Light weight 
Bearings Valve seats 


, Heat resistance 
Wearing surfaces 


Connectors Quiet operation 


screws—rivets Insulators Toughness 
Coil forms CHARACTERISTICS Resilience 
Gears Abrasion resistance Low coefficients 
Rollers Electrical insulation of friction 


You can fabricate parts readily (drill, tap, thread, turn, 
mill, blank) frorza standard shapes of POLYPENCO nylon 


on standard shop equipment. This keeps tooling cost 
low and makes nylon economical without costly tooling. 
Call on us for engineering help. We will tell you if nylon 


is practical for the application, how to fabricate it—or we 


will fabricate it for you. Write for prices or technical data. 


POLYPENCO NYLON 
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nylon and teflon* 
stock shapes, finished parts 


also available to your specifications 


The POLYMER CORPORATION of Penna. « Reading, Penna. 
In Canada: C-H Engineering Company « Montreal « Toronto 


* registered trademark of the Du Pont Company 








in Industry 





Printed-circuit production at Aero- 
vox Corp., New Bedford, Mass., has 
been placed in the hands of a woman 
physicist and chemist, E’lise Harmon, 
former chemist and engineer at the 
National Bureau of Standards. She 
has taken over production at the point 
where pilot runs in the Aerovox Re- 
search Laboratory permit some pro- 
duction items to be shipped to radio 
electronic manufacturers. By the 
Aerovox method, pure silver is me- 
chanically bonded to a plastic sup- 
port. The method supplants chemical 
etching. Miss Harmon won recogni- 
tion for practical invention with the 
development of a high-altitude brush 
during the war. She has worked with 
the Naval Research Laboratory, Wash- 
ington, and the Ordnance Division 
of the War Dept., St. Louis. Member- 
berships in ACS and IRE are among 
her professional affiliations. 


Gordon E. Medlock takes on respon- 
sibility for the sales of the complete 
line of magnetic separation and power 
transmission equipment for Stearns 
Magnetic Inc., Milwaukee, Wis. with 
his recent elevation to the sales man- 
agership of the firm. Associated with 
Stearns since 1946, Medlock was for- 
merly assistant sales manager. 


The man “responsible for much of 
the pioneering work in arc welding 
at Puget Sound Navy Yard” at the 
close of World War I, and the devel- 
opment of welding of armor since 
1936, has been named engineering 
consultant to Nelson Stud Welding 
Div. of Gregory Industries, Inc., Lor- 
ain, Ohio. He is A. G. Bissell, for 17 
years head civilian of the Welding, 
Casting and Forging Branch of the 
U. S. Navy’s Bureau of Ships. For 
five years he was also associated with 
Westinghouse Electric Corp., East 
Pittsburgh, as general engineer for 
are welding. He holds the Miller and 
Lincoln Medals of the Welding So- 
ciety, as well as the BuShips Meri- 
torious Civilian Award. 


Harold W. Pope, former chief engi- 
neer at Convair’s Guided Missile Div., 
San Diego and Pomona, Calif., has 
joined Sanders Associates, Inc., Nash- 
ua, N. H. as its 14th associate, to 
be responsible for guided missile and 
aero-mechanical work. This engineer- 
ing group is composed of men who 
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H" 
CLASS 


Croc’ MAGNET WIRES OPERATE AT TEMPERATURES 
WELL ABOVE THE 180°C. LIMIT FOR CLASS H INSULATION 


wwe ou 


F YOUR PROBLEM is the design of reliable 
miniaturized electrical equipment, inves- 
tigate the size and weight savings made pos- 


-sible thru the use of Ceroc Magnet Wires. 


yc These wires—Ceroc 200, Ceroc ST, and 
Ceroc T—all have a base insulation of a thin 
flexible ceramic material which makes possible 
Operation at temperatures above the present 
Class H limit of 180°C. And thus permits 
higher current density in conductors. 


ye For operation at 250°C, Ceroc ST (single 
Teflon) and Ceroc T (double Teflon) have a 
tetrafluoroethylene overlay while Ceroc 200 
for 200°C. application has a silicone coating 
on the ceramic to facilitate winding. 


%& Ceroc ST and Ceroc T have been used suc- 
cessfully to 350°C. in short-time military ap- 





Ceramic 
Insulation 











plications because of their unique ceramic- 
Teflon insulation combination. 


%& All three wires have better crossover char- 
acteristics than all-plastic insulated wire, a 
very important consideration in many appli- 
cations. 


% For size and performance data on Ceroc 
wires, write on your business letterhead to the 
Application Engineering Department, Sprague 
Electric Company, 307 Marshall Street, North 
Adams, Massachusetts. 


% And remember, with its years of experience 
in quality control, the Sprague Electric Com- 
pany delivers to you a product of uniformly 
high quality to meet and exceed conservative 
engineering performance design guides. 


ENLARGED CROSS-SECTIONS OF CEROC MAGNET WIRES 


© 


— 








Ceramic 
Insulation 






Thin 
Silicone 
Film 


Ceramic 
Insulation 
Single 
Teflon 
Overlay 


CEROC 200 CEROC ST cEeROC T 
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FAST FAST pioneered in the development of radar 
and guided missiles at RCA Labora- 

tories, and later formed the Missile 

FAST FAST and Radar Div., Raytheon Mfg. Co. 


Sanders Associates, with a staff of 


200, states it is now turning out prod- 
ucts of its own development and de- 
SMOOT sign. 


Roland G. Pamler has left Good- 
vear Tire and Rubber Co.’s Produe- 
tion Div. to become Tammen and 






Denison, Inc.’s new chief electronics 
engineer. The Chicago industrial de- 
sign and consulting engineering firm 
believes itself to be the only one of its 
kind in the Chicago area with an 
electronics division. 


For its new subsidiary, Radionic 
Controls, Inc., near Carbondale, Il. 
the appointment of Harry Ford as_ 
chief engineer has been announced 
by Oxford Electric Corp., Chicago, 


Il. 


The Chicago relay manufacturer, 
C. P. Clare & Co., has appointed 


FREQUENTLY J. R. Stone as sales engineer of the 
FREQUENTLY Philadelphia office, located in the 

Commercial Trust Bldg. Mr. Stone 

FREQUENTLY FREQUENTLY was formerly connected with the com- 


pany *s engineering department. 


a oe | Shean sms 
POSITIVELY HOLD POSITIVELY ‘sid lly prvi ears 


Maj. Gen. Edmond H. Leavey, former 
chief of the Logistics Div. of SHAPE, 


. . ho now fills the presidency of Fed- 
with Star-Kimble Brakemotors a ee 


Inc., Nutley, N. J. General Leavey 





Motor and connected load come to a split-second stop—because of the was made vice president of IT&T in 
extra-large brakelining area of a Star-Kimble Brakemotor. November, 1952. 

Motor starts smoothly—without drag—because small air gap assures Decisions on Alkyd resin products 

instantaneous brake release. customer requirements at General 

. Electric Co. Chemical Div., Sche- 

No plugging needed for rapid, repeated reversals. Frequency of reversals nectady, are in the hands of a new 

can often be tripled, compared with conventional plugging methods. supervisor of sales and product plan- 

ning, Frederick J. Burnett. He has 

And loads are held positively by the brake that holds its grip through been in charge of application engi- 

millions of cycles—with little or no adjustment. neering for these products since 1951 

after a 15-year background — with 

Every Star-Kimble Brakemotor is an integral, space-saving unit with a Egyptian Lacquer Mfg. Co. as chiet 

sturdy shaft that's common to motor and brake. Bearings and brake- chemist and assistant sales manager. 


linings last longer. One manufacturer—one responsibility. Neal McNaughton has joined the 


RCA Victor Div., Radio Corp. of 
For information on design and service features, America. as administrator olf the 
write for Bulletin B-501-A Broadcast Market Planning Section, 


Engineering Products Dept. He'll su- 


pervise the long-range planning of all 
—_ aspects of the company’s broadcast 
business. In addition to being widely 


known for his role as director of engi- 


MOTOR DIVISION OF neering for the National Association 


of Radio and Television Broadcasters 
LE PRINTING PRESS AND MFG. CO. since 1949, Mr. McNaughton also 
gained prominence during — service 
from 1941 to 1947, with the Federal 






Bloomfield Avenue Bloomfield, New Jersey 
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AS WE GET IT...IT’S MICA AS YOU GET IT... 


IT’S 
MICA PLUS - 


it needs a lot of going over 
before it's ready for you. We 
don't change its properties, but 
we do build them up — this 
way and that way until, 








— experience, equipment and methods which 


' make for precision, uniformity. 


... to get the PLUS VALUE, 
: SPECIFY... 


when you think of MICA ...think of MACALLEN 
| 
‘ MACALLEN MICA 


ALL FORMS, ALL QUANTITIES — ALL DEPENDABLE 


. THE MACALLEN COMPANY 


| BAY ROAD, NEWMARKET, N.H. CHICAGO: 565 W. WASHINGTON BLVD. « CLEVELAND: 1231 SUPERIOR AVE. 
a 





(G AUGUST 1953 263 





SKYSWEEPER Communications Commission where 
he was Chief of the Standard Allo- 
cation Section, and earlier, Assistant 
Chief of the FCC’s Treaty Section. 


Our largest, most effec- 










tive protection against 
low flying, high speed 
enemy aircraft — the An internal engineering shift at 
Rockwell Mfg. Co., Pittsburgh, Pa.. 
gives E. C. Warrick, formerly chief 
engineer of the Delta Mfg. Div. a 
promotion to chief engineer of the 
Power Tool Engineering Div. He will 
handle standardization, research, ad- 
vanced development and co-ordination 
of all Delta, Crescent and Homecraft 
engineering work. Paul Butzin, whom 
he succeeds, will continue to be a 
consultant for the division. 


largest (75 mm) cali- 
ber automatic gun in 





our army’s arsenal. 


ae fey 


Among recent promotions at Engi- 
neering and Research Corp., River- 
dale, Md., Richard M. Faulconer has 
been named group engineer, Salvage 
and Liaison Group. He will direct 
engineering liaison with production 
on the company’s Flightronic airplane 
simulators, airborne armaments, and 
machine tool projects. Jerry Silber- 
stein becomes project engineer for 
flight simulator production, and D. G. 
Lehman, senior buyer for the com- 
pany’s electronic procurement group. 





Charles Modersohn, former head of 
Electronic Controls Div., Warner 
Electric Brake & Clutch Co., Beloit, 
Wis., is the new chief engineer of 
his firm, and Fay Carlson has been 
made manager of the Quality Con- 
trol Dept., Warner Electric Brake & 
Clutch Co., in changes made on July 
|. Mr. Carlson went to Warner from 
a job as director of Quality Control, 
Sunstrand Machine Tool Co., Rock- 
ford, Ill. He is the author of numer- 
ous articles on quality control. te 


Dalmo Victor Co., San Carlos, b 
Calif. electronics manufacturer, now 


b 
has the services of Robert J. Stahl, ¢ 
=<cand ad CARBON BRUSH can operate former chief engineer of Color Tele- 


vision Inc., as consulting engineer. s 
or wreck a great Skysweeper Mr. Stahl for three years was chief ( 
stadia engineer of the Berkeley Scientific h 
. . . WP wrk £ a » Ss. { 
A tiny brush in the huge program of national defense—but Div., Beckman Instruments : 
Ty a > y ; ! « . ~ © ~ o . . 
how powerful for safety or ruin! Contacts and brushes a I A ie ltl ell 
developed, like this one, by the Superior technical staff neer at Davis Electric Co., Cape P 
hint at our readiness to ferret out your exact requirements Girardeau, Mo. He is a former Gen- 
—to work long and closely with you as your needs demand. eral Electric man. u 
0 
SUPERIOR CARBON PRODUCTS, INC. To direct Trans-American Precision N 
9115 GEORGE AVENUE, CLEVELAND 5, OHIO Gear Corp’s commercial and military 


research and development program, 
the company has appointed Alexander 
Yorinks as director of engineer. 


Gordon C. Knight, manager of the 
Lodi, N. J., Television Transmitter 
Div., Federal Telecommunications 
Laboratories, Inc., is the successor of P| 
Martin Silver, recently resigned to 
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For the long haul... Autocar relies on RB&W bolts 


Famous truck builder rates them best 
for ease of assembly and accessibility 


It’s been a long time since the Autocar people switched from riveted 
to bolt-and-nut construction. Here’s how it happened: 

Two Autocar engineers took off on a coast-to-coast run to shake the 
bugs out of a new test model. Things went well until a riveted spring 
bracket broke. It took an entire day just to chisel through the rivets be- 
cause it was hard to get at the bracket. 

From that day on, it was accessible bolt-and-nut construction exclu- 
sively for all Autocar trucks. And Autocar standardized on RB&W bolts. 
One dividend from using these rugged bolts is that Autocar can specify 
higher-strength material than is practical for riveting. Furthermore, 
tests on structures like bridges show that rivets frequently loosen. This 
doesn’t happen to bolts on Autocar frames. 

Where you want to join structural members firmly together so they’ll 
stay together for good, high-strength bolting is often your best bet. 

As the leading manufacturer of all kinds of fasteners, we’re in the un- 
usual position of always being able to recommend and supply the right 
ones for all your needs. Write to RUSSELL, BURDSALL & WARD BOLT AND 
NUT COMPANY, Port Chester, N. Y. 


RB&W 





FASTER FASTENING is achieved in the Autocar plant at 
Ardmore, Pa., by using air tools like the one shown here 
to run up RB&W nuts on RB&W bolts on an Autocar 
truck frame. In addition to making tight, accessible joints, 
bolting effects substantial assembly savings. 


3.1 


108 YEARS MAKING STRONG THE THINGS THAT MAKE AMERICA STRONG 


Plants at: PORT CHESTER, N. Y., CORAOPOLIS, PA., ROCK FALLS, ILL., LOS ANGELES, CALIF. Additional sales offices at: PHILADELPHIA, PITTSBURGH, 
DETROIT, CHICAGO, DALLAS, SAN FRANCISCO. Sales agents at: PORTLAND, SEATTLE. Distributors from coast to coast. 
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Significant advancements 

in the fields of guided missiles, 
airborne electronic systems 

and commercial electronic 
computers are requiring 

further applications of 
miniaturization tec hniques 

in the Hughes Advanced 
Electronics Laboratory. 
Positions are open for engineers 


qualified in this work. 


THE COMPANY 


Hughes Research and Development Labora- 
tories, located in Southern California, form 
one of the nation’s leading electronics organ- 
izations. The personnel are presently engaged 
in the development and production of ad- 
vanced electronic systems and devices. 


AREAS OF WORK 


Techniques involved are those dealing with 
printed and etched circuits, encapsulation, 
plastics, metallurgy, dip-soldering, spot-weld- 
ing, electrochemistry and materials. Develop- 
ment activities are concerned with plug-in 
units, auto-assembly techniques, potted units, 
new wiring methods, electromechanical de- 


Write today, giving 
details of qualifica- 

tions and experience. 
Assurance is re- 

quired that reloca- 

tion of the applicant 

will not cause dis- - 
ruption of an urgent 
military project. 


How to apply 


Scientific and Engineering Staff 


Miniaturization 
Engineers 


FOR RESEARCH, 
DEVELOPMENT 

AND APPLICATION 
OF 
SUBMINIATURIZATION 
TECHNIQUES 


vices, hardware and production techniques. 
These techniques are used to achieve com- 
pactness, reliability, ease of manufacture, 
serviceability and interchangeability. 


THE FUTURE 


Engineers who enjoy a variety of develop- 
mental problems find outlets for their abilities 
and imaginations in these activity areas. New 
semiconductor components are opening new 
avenues of miniaturization and are certain to 
have widespread application commercially 
in the next few years. Hughes engineers will 
have full benefit of working experience in 
this fundamental development. 


Culver 
City, 

Los Angeles 
County, 
California 


RESEARCH 
AND DEVELOPMENT 
LABORATORIES 


enter the television broadcasting field. 
Mr. Knight, who has been assistant 
to the president of IT&T, since 1952, 
will be responsible for development 
and production of the Division’s com- 
plete television line. 


Widely-known designer in the plas- 
field, James W. Hendry, has 
been “upped” to an assistant vice 
presidency in charge of plastics ma- 
chine development for Jackson & 
Church Co., Saginaw, Mich. He is 
developer of the “Hendry Pre-plasti- 
cizing Process,” a method which em- 
ploys an extruder assembly to condi- 
tion material and transfers it to a 
chamber injection into a mold 
without using any form of torpedo, 
Mr. Hendry was also a pioneer in the 
use of vertical presses, and is the 
designer of a machine to injection 
mold “rigid PVG,” a material impervi- 
ous to most and almost 
indestructible. 


tics 


for 


chemicals, 


The recently created post of sales 
manager of Soreng Products Corp., 
Schiller Park, Ill., is being filled by 
Gilbert Calkins, former general man- 
ager of induction motor sales, Red- 
mond Co., Inc., Owosso, Mich. 


The G-E Empire District, Appara- 
tus Sales Div., with headquarters at 
Syracuse, N. Y., has named H. C. 
Lindberg as manager of engineering. 


Dr. 


and 


Eric J. Hewitt, administrative 
research director of Evans Re 
search and Development Corp., has 
been elected a vice president of the 
firm. 


Isaac L. Auerbach is the new man- 
ager of the Special Electronic Equip- 
ment Dept., Burroughs Corp., Phila- 
delphia. Defense equipment and mag- 
netic development for the Goverm- 
ment come under his jurisdiction. Un- 
til 1949, when he joined Burroughs 
Research, he worked on the BINAC 
and UNIVAC systems at Remington 
Rand, Inc. 


Two notable acquisitions in engi- 
neering personnel have recently been 
revealed by American Machine & 
Foundry Co., which has brought in 
as vice president in charge of engi- 
neering, Arthur V. Peterson, formerly 
with the Atomic Energy Commission. 
Joining a firm which developed and 
designed specialized electronic and 
mechanical equipment for the Savan- 
nah River Project of the AEC, Mr. 
Peterson brings to it a background of 
experience gained whiie he was in 

_ charge of production of fissionable 
| materials in the AEC’s Div. of Pro- 
| duction. In 1945 he was made direc- 
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THE PRE-ASSEMBLED NUT AND WASHER 


. Stop worrying about loose connections... OT use KEPS! And be sure 
to specify KEPS with Lock Washers 6 for maximum locking efficiency! 


x Tapered-twisted teeth bite deep to assure positive vibration protection 





against loosening. Try KEPS now! 


JTS TOO 





. * “Fastening Hoadguarlers!”” 
f 
: ++ Make oo cope pale tee oe products .. 
see how tighter, improve product : r— % WLLINOIS TOOL WORK 
le quality and save time. Send for your kit now! : i “ae os d, Elgin, ' nat I cities 
)- > " = . Charles Koad, tig Wlinois in principa 


In Canada: Canada Ulinois Tools Limited, Toronto, Ontario 





YEARS OF 
PRECISION 
ELECTRICAL 
EXPERIENCE 





To meet the increasing 
demand for small com- 
pact precision potenti- 


DeJUR 
meters for milita 
MODEL ™ ry 


L-400 






airborne instrumenta- 





c e — tion and similar appli- 
© 1%" er . : 
Le pF tully Sut DeJUR is now 
~. enclosed eee producing the L-400 
5 to 125,000 ohms ld 


series potentiometers, 
built to rigid mechani- 
cal and electrical re- 
quirements of JAN-R- 
19 specifications. 


12" Dowel INSTRUMENTS 


Also available + 21/2" * 312” * 4” panel meters 
in all standard ranges. JAN-1-6 and A. S. A. 


FEATURES: 


Precision built DeJUR 11/2 
instruments for applications 
where space must be con- 
served ® DeJUR rugged 
construction © Both models 
in all ranges and sensitivi- 
ties © External shunts and 
multipliers available for 
various ranges © Complete 
magnetic shielding and 


DeJUR 
MODEL 
112 
DeJUR 
MODEL 

120 





© DC VOLTMETERS 
© AMMETERS 
MILLIVOLT METERS 


specifications. 


MILLIAMMETERS it, methods of lighting scale 
= © Approved source for gov- 
E wes). ogi Case! ernment services meets JAN 
> | One Hole Ring 
- Mounting 


RHEOSTATS 







Sie 


Built to JAN-R-22 specifications, DeJUR Rheostats are 
available.in 25 or 50 watt sizes, single or dual ganged. 


Resistances up to 50,000 < 
ohms in the 25 watt size 
and 75,000 in the 50 watt 
size. 
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B Metal ( For Further 
. DeJUR 
. Inf 
Construc 4 ; nes MODEL i 
. . Dept. EM8 


AMSCO CORPORATION 


45-01 NORTHERN BOULEVARD, L. 1. C. 1, N. Y. 


MANUFACTURERS OF SCIENTIFIC PRECISION EQUIPMENT FOR OVER A QUARTER OF A CENTURY 
* CAMERAS «© PROJECTORS © ENLARGERS © EXPOSURE 
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tor of the Manhattan Engineer Dis- 
trict Research Div., Oak Ridge, Tenn. 
He holds the Legion of Merit for his 
work as chief of combined operations, 
Manhattan Engineer District produc- 
tion program in 1944, while he was 
a Lieutenant Colonel in the U. S§. 
Army. The other major American Ma- 
chine & Foundry Co. appointment 
is that of John M. Pearce, former pres- 
ident of Phebco, Inc., as director of 
engineering, Electronics Div., Boston. 
Mr. Pearce took part in the guided 
missile program of Glenn L. Martin 
Co., Baltimore, while he was that 
firm’s chief electronics engineer, from 
1947 to 1952. He also did guided 
missile work as chief engineer for 
Bendix Aviation Corp., Pacific Div. 
The highest civilian award given by 
the Government—the Presidential Ci- 
tation of Merit—was granted to him 
for his pioneer work on the proximity 
fuse at Johns Hopkins Univ. during 
World War II. 


William M. Friedman, former as- 
sociate director of the Walker Art 
Center, Minneapolis, Minn., has 
joined the staff of Stanford Research 
Institute. Applications of human en- 
gineering to design will be developed 


under his direction. 


Two engineers have joined 
the staff of Designers for Industry, 
Inc., Cleveland. Charles E. Freese, 
formerly chief engineer of Pelton & 
Crane Co., Detroit, has been named 
a project engineer in the Mechanical 
Development Div. of the Ohio firm; 
and Vern L. Ripley, Jr., has been 
assigned as senior project designer 
in the same division. Mr. Ripley was 
production manager for Cappel Mac- 
Donald and Co. and Electrotechnic 
Corp. prior to the new connection. 
Earlier promotions and appointments 
to the technical staff of the industrial 
production development organization 
involve the following men: Patrick E. 
Lannan, Theodore H. Smith and Dr. 
Charles H. Lutz promoted to assistant 
project manager, responsible for elec- 
tronic development projects; Robert 
Applegate, to senior project designer; 
Erwin W. Graham to project designer. 


hew 


Donald Pease moves up to the 
position of chief draftsman of Claro- 
stat Mfg. Co., Inc., Dover, N. H., 
from his former spot as assistant chief. 


Avery Engineering Co.’s recently 
named chief engineer, Jim Black, has 
worked in the Cincinnati and Dayton 
offices of the Cleveland, Ohio firm, 
and was a special project engineer in 
the home office from 1945. He is 
president-elect of the Northern Ohio 
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“stay on the job, 
require less 
servicing and 


LAST LONGER 


Each and every BALDOR Motor is individually 
dynamically balanced and individually tested (in- 
cluding various electrical and load tests) before 
leaving the plant. 


That assures you that each BALDOR Motor 
ordered meets your exact specifications and is 
Above: Dynamic Balancing process as applied dependable for long, trouble-free service and 


in our plant to ALL rotors and armatures, quiet operation. 


assuring precise static and dynamic balance. 3 
9P Y Other features include: totally enclosed motors— 


dust-proof, splash-proof, lint-proof and vermin- 
proof—cooled by outer-mounted fan; sealed 
ball bearings can be re-lubricated without remov- 
ing end plates. 


Corrosion-resistant, inside and out. End plates 
interchangeable for vertical and bracket mount- 
ing. Large, easily accessible conduit boxes. Stand- 
ard NEMA dimensions. 


seaccaliieal ne ca “ 

~*~ ; BALDOR Motors are 
sold and serviced 
in more than 300 


trade centers. 





Final testing, on a dynamometer, of a motor f 
ready to be shipped. This test is applied to ev- 
ery type of motor produced in the Baldor plant. 


BALDOR ELECTRIC COMPANY 
St. Louis 10, Missouri 
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PRECISION BULBS FOR EVERY MINIATURE LAMP REQUIREMENT— 
INDICATOR—RADIO AND TV DIAL—AUTO—MOTOR COACH—AIRCRAFT B9:V lyse) 1. € 
OPTICAL—SURGICAL a 


AMPLIFIES INPUT SIGNALS 
1,000,000 TIMES! 















CHICAGO 
li wa 4d 3 


1500 N. OGDEN 
Pe TS 
ILL. 
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Look at the extremely high power output of 
this new Westinghouse Type FG variable- 
frequency amplifier. It can take an audio 
signal of about 10 milliwatts from any con- 
ventional 30 to 20,000 cps source . . . and 
build it up to 5 or 10 KW with uniform 
response and low distortion. 


This suggests uses such as: powering vi- 
bration shakers . . . powering supersonic 
transducers . . . exploring high-frequency 
vibration phenomena . . . producing suppl 
power at any audio frequency . . . testing 
equipment under laboratory-controlled con- 
ditions. 


The Type FG amplifier is completely self- 
contained, and self-protected against over- 
load or blower failure. Easily installed, the 
unit requires only 23 square feet of floor 
space. Conversion from 5 KW to 10 KW is 
simple. For information write Westinghouse 
Electric Corporation, Electronics Division, 
I.E. Devices Section, 2519 Wilkens Avenue, 
Baltimore 3, Maryland. 


You can BE SURE...IF ns Westinghouse 











chapter of the American Society of 
Heating and Ventilating Engineers. 


Monroe A. Toussaint has resigned 
as vice-president of Conlon-Moore 
Corp., manufacturer of household 
laundry equipment, to become vice- 
president and general manager of 
Valley Industries, Inc., Algonquin, 
Ill. The latter firm is launching what 
it declares to be the first magnetic 
belt recorder perfected for office use. 


Engineering research in today’s 
problems of handling paperwork 
comes in for additional emphasis at 
Standard Register Co., Dayton, Ohio, 
with the creation of a new post of 
vice president for former chief engi- 
neer, John T. Davidson. His division 
fits automatic forms operation to new 
advancements in business machines, 
through mechanical, electrical and 
electronic devices for continuous, con- 
trolled form feed. 


On July 1 physicist Donald H. 
Loughridge, Atomic Energy Commis- 
sion’s assistant director for reactor 
development, assumed the post of 
dean of Northwestern University’s 
Technological Institute. 


Aerovox Capacitor Div., Aerovox 
Corp., New Bedford, Mass., announces 
three changes in top engineering posts 
with the appointment of J. Harvey 
Pickett as chief engineer, Abraham 
G. Kalstein as assistant chief, and 
Edward Wershey, chief engineer, 
Electrolytic Capacitor Dept. Both Mr. 
Pickett and Mr. Kalstein are long- 
time emplovees of the firm, the former 
having been chief engineer of Aero- 
vox Canada Ltd. since 1935, and 
the latter chief engineer of the Paper 
Capacitor Dept. since 1938. Mr. 
Wershey has been in the capacitor 
industry since 1945. 


Several recent executive appoint- 
ments at Redmond Co., Owosso, 
Mich., said to be in line with a policy 
of strengthening the Induction Motor 
Div. of the firm, make John T. Howes, 
chief design engineer of the Design 
Engineering Dept., Glen L. R. Baum- 
hardt, director of purchasers, and 
Harvey B. Wilgun general sales man- 
ager of the Induction Motor Div. 
The company has announced the dis- 
continuance of production of series 
motors (used principally by automo- 
tive manufacturers) with a shift of 
emphasis to the induction line of 
motors. 


Ferroxcube Research will be head- 
ed by Dr. L. J. Brady, new director 
of research of the Ferroxcube Corp. 
of America, Saugerties, N. Y. Dr. 
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ACUMEN ae CeSIoN by Soreng 


comes the new 


Westinghouse 





THE SORENG setting a new standard in refrigeration convenience: 
SOLENOID LATCH 


This first solenoid latch ever designed is just another 
example of how Soreng works with industries to help 
create better and better products. Other refrigerator 
manufacturers will soon announce models featuring 
these doors that swing open at a touch—all using 
Soreng’s advance-design solenoids. Soreng specializes 
in high quality electrical components at production-line 
prices . . . custom designed, custom engineered, custom 
built to last the life of the devices on which they’re used. 

Our engineering service is available to you for the 
application of Soreng components to your product. 





af Soreng Custom 
yt Designed Controls 
for the Appliance, 
Automotive and 
Aviotion Industries 
(i- 
a ePRODUCTS CORPORATION 
p. 9551 Soreng Ave., Schiller Park, Ill. (Chicago Suburb) 
yr. Plants: Schiller Park, IIl., Fremont. Ohio, Spring Valley, II!. 
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UG) ... Maybe one of these 
SST REULAND “specials” 


Te 


will solve it! 


FLUID-SHAFT MOTOR 


Motor with internal fluid coupling. Provides 
smooth load acceleration. More compact than 
separate motor and coupling. Assures perfect 
alignment. Will start heavier loads than stand- 
ard motors of same horsepower. Used on 
cranes, conveyors, mixers, etc. 


FLUID-SHAFT MOTOREDUCER 


Consists of Reuland Fiuid-Shaft motor and gear 
reducer as one compact unit. Converts the 
motor’s conventional high speed into a slow 
speed, high torque output. Provides smooth 
starts. Prevents equipment jamming. Used on 
» cranes, hoists, car pullers, etc. 


RIGHT-ANGLE MOTOREDUCER 


Consists of Reuland motor and worm gear 
reducer. Provides unlimited mounting versa- 
tility. Permits use of 1 high speed and 2 slow 
speed power-take-off shafts, if desired. Ideal 
for designing into cramped quarters, Also 
available with Fluid-Shaft drive motor. 


HYDRAULIC PUMP MOTOR 


Special end bell flange permits direct, end bell 
mounting of all standard makes of pumps. 
Eliminates need for special mounting platforms. 
Assures absolutely perfect alignment with 
pump shaft. Available with mounting flange 
on one or both ends. 


THROUGH-SHAFT MAGNETIC BRAKE 


“Doughnut” type design allows extension of 
shaft entirely through brake. Permits use of 
TWO output shafts per motor. Can be mounted 
on the input or output shafts (or both) of Fluid- 
Shaft motors and motoreducers. Only 6 major 
parts...self adjusting... half usual length. 





OVER 600 SPECIAL ELECTRIC MOTOR DESIGNS 


Whatever your drive problems may be, there is a 
good chance that the Reuland “library of specials” 
contains a unit that is already tailored to your needs. 
Its availability will save you development work and 
put you in production faster. 

Write today, outlining your particular problem. No 
obligation, of course. 


ELECTRIC 
COMPANY 
DISTRIBUTORS IN ALL PRINCIPAL CITIES 
WESTERN DIVISION—ALHAMBRA, CALIFORNIA * EASTERN DIVISION—HOWELL, MICHIGAN 
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Brady, a member of ACS and holder 
of numerous patents on chemical cat- 
alysts, was formerly assistant manager 
of the Process Development Dept., 
General Aniline & Film Corp. 


Karl R. Van Tassel, Schenectady, 
has been appointed general manager 
Knolls Atomic Power Laboratory, op- 
erated by General Electric Co. for 
the Atomic Energy Commission. Mr. 
Van Tassel was general manager of 
the Laboratory’s Operating Dept. 


Reorganization of the Pacific Mer- 
cury Television Mfg. Corp., Engineer- 
ing Dept. makes Bernard Diener chief 
engineer of the Radio and Television 
Div., and ups the former chief engi- 
neer, Stan Cutler to director of engi- 
neering. 


E. C. Clark, assistant director of 
the Research and Engineering Dept., 
has been appointed director of oper- 
ations, Air Reduction Sales Co., a 
division of Air Reduction Co. Inc., 
producer of oxygen, acetylene and 
welding and cutting equipment. Mr. 
Clark has been with Airco for 24 
vears. 


At the 147th Commencement of 
Rensselaer Polytechnic Institute an 
honorary degree as doctor of engineer- 
ing was bestowed on Otto H. Schade, 
radio, television and electronics engi- 
neer of the Tube Dept., RCA Victor 
Div., Radio Corp. of America. The 
recognition stemmed from Mr. 
Schade’s 22 years of RCA engineering 
activities, and studies which have 
resulted in more than 36 patents, 
and a score of scientific papers. Suc- 
cessful manufacture of the first beam 
power tube in the United States is 
attributed to Mr. Schade’s pioneering 
studies. Among honors which have 
come his way since 1946, is the first 
David Sarnoff Gold Medal Award of 
the Society of Motion Picture and 
Television Engineers, an award estab- 
lished in 1951. 


R. A. Hammond has been appointed 
manager of engineering, General 
Electric Co. Apparatus Sales Div., 
Cleveland, Ohio. 


Resigned from the National Bureau 
of Standards: Donald H. Gardner, 
to become chief incandescent engi- 
neer for Duro-Test Corp., North Ber- 
gen, N. J. Mr. Gardner succeeds 
Herbert A. Anderson, who recently 
became Duro-Test’s commercial en- 
gineer. 


RCA Victor Div., Radio Corp. of 


America, has announced recent engi- 
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Button molded by 
Gries Reproducer Corp,, New York, N.Y. 


for 


Square D Company, Milwaukee, Wisc. 


REG us pat OFF 
BETTER THINGS FOR BETTER LIVING 
... THROUGH CHEMISTRY 


Polychemicals 


DEPARTMENT 
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Molded part increases electrical 
clearance and service life of 


snap switch... cuts costs 


Precision snap switches are used as limit controls 
in small machine tools and as basic contact mech- 
anisms in industrial instruments. In timing relays 
on resistance welding machines, for example, they 
control the duration of current flow and electrode 
motion. Two key parts affecting the switch’s per- 
formance are the operating button and stem. They 
require accurate dimensions that must stand up 
under severe wear. 


For their switches, the Square D Company 
specified that the button and stem be molded in 
one piece from Du Pont nylon plastic. Tough, 
resilient Du Pont nylon resists abrasion. Critical 
dimensions are maintained. Nylon can be molded 
to close tolerances for finer dimension control and 
improved operation. The superior insulating prop- 
erties of nylon increase electrical clearances .. . 
permit extended Underwriters’ Laboratories list- 
ing. According to Square D Company: ““The nylon 
part gives more accurate trip characteristics, longer 
service life and increased electrical clearance.”’ 
Nylon’s light weight and strength in thin sections 
mean mass production by rapid injection molding 
at low cost per unit. This nylon part costs 60% less 
than the former two-piece assembly. 

This is another example of where Du Pont nylon 
plastic serves industry as a superior engineering 
material. Perhaps it can be of value to you. For 
full information on nylon and other Du Pont 
plastics, write: E. I. du Pont de Nemours & Co., 
(Inc.), Polychemicals Department, Room 208, 
Du Pont Bldg., Wilmington 98, Delaware. 
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| neering promotions as follows: W. 

Walter Watts, to vice president in 

| charge of the Engineering Products 
Dept. His previous post as vice presi- 
dent in charge of engineering products 
has been assumed by Theodore A, 
Smith, previously assistant manager 
of the Engineering Products Dept. 
Philip J. Herbst has been selected to 
head the Communications Engineer- 
ing Section, Engineering Products 
Dept., where he will direct engineer- 
ing design and development of RCA 
two-way mobile radio communications 
and micro-wave equipment. 










Put dependable MOSINE 


Forest Fibres to work for you! 





Charles W. Barbour, Jr. is the as- 
sistant chief engineer of Teletronics 
Laboratory, Inc., Westbury, N.Y. 
Prior to 1952 he was in charge of the 
_. MOSINEE means more than Radar Development Section, Elec- 
tronics Dept., Glenn L. Martin Co. 








Remember 


“paper” in the field of electronics and electrical 
products. MOSINEE stands for FIBRES that have scientif- William F. Oswalt, just-named man- 
ager of the General Purpose Control 
Dept., General Electric Co., Sche- 
to perform specific functions . . . fibres of dependable nectady, will have James W. Cooke 
as his manager of engineering. This 
new department will handle the geu.- 


ically controlled electrical, chemical and physical properties, 


technical uniformity vital to your quality standards and 


i dial aiaraehe eral purpose control business which 
aaasaee 4 . formerly was assigned to the Switch- 
= : : : gear and Control Div. 
MOSINEE fibres can be made to your specifications, with 
® good dielectric strength, high tensile or tear strength ... Directors ol Evans Research and 
Development Corp., New York City, 
® specified pH for maximum-minimum acidity or alkalinity... recently moved to elect Dr. Eric J. 


Hewitt, a vice president. Dr. Hewitt 
continues as administrative and re- 
search director of the laboratories. 


®@ accurate caliper or density ... 


®@ proper impregnation characteristics for resin, wax or other 


substances . . . Appointed to the products engi- 


ae ? ; neering staff of The Trane Co., La 
® proper characteristics for plastics operations and parts ... ; S enys : ee : 
Crosse, Wis. air conditioning, heating 
. i “las ke os ‘, 7 en 
®@ uniform softness, stiffness, flexibility, toughness... or other and ventilating firm, is Carl W. Larson 
p i ane who joins the firm following post 
vital technical characteristics. : 


graduate work in refrigeration, heat- 
ing and allied fields, at the University 

MOSINEE has its sources of quality forest fibres, practical of Minnesota. 
experience, laboratory facilities, and scientific production con- i i a i a ic sella 
trols to create and produce the type of fibres your operations cial engineer of Telechron Dept. 


: 2 General Electric Co., Ashland, Mass. 
require. Contact MOSINEE. 


Now a director of Stanford Re- 
search Inst., Palo Alto, Calif., is Dr. 
William R. Burwell, vice chairman 
of the Clevite Corp., and president 
of Brush Electronics Co., Cleveland, 
Ohio. 






MOSINEE PAPER MILLS COMPANY 
MOSINEE, WISCONSIN 


MOSINEE | 


makes fibres work for industry 


Free Reprints 


Selected feature articles reprinted 
for convenience in filing are listed 
on page 230; single copies may be 
secured without charge through 
the Reader Inquiry Facility on 
page 233 in this issue. 
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GEAR MOTOR 


Full Load Torque: 100 Oz.-In. 
Starting Torque: Over 100 Oz.-In. 
Gear Head Lubricated per Mil-G-3278 


Altitude: to 50,000 Ft. 


© Military and Aircraft? 
@ Follow Up Devices 
® Instrument Controls 
© Automatic Controls 
© Automatic Pilot 
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SPECIFICATIONS FOR MODEL GM49P-1 
400 Cycle Capacitor Run Induction Gear Motor 


115 Volts ¢ 400 Cycles © 3 Phase © 0.5 Amps. 


22 R.P.M. © 314 to 1 Gear Ratio © Reversible Rotation 
Intermittent Duty: 15 Minutes on, 15 Minutes off 


Ambient Temperature: ~55° to +74°C 


TYPICAL APPLICATIONS 


@ Radar Equipment 
© Electronic Control 
© Actuators 

© Timers 








MODEL GM49P-1 


iroblems 


A precision gear head combined with a 
miniature motor gives you the answer 

to high torque at low speed. The motor can 
be 60 cycle, 400 cycle or variable 
frequency —in single, two or three phase— 
with non-cooled or self-cooled frame 
types. The gear head is arranged to 
provide the output speed you require, with 
standard timing ratios of 60, 3600 or 

8000 to 1 possible. High output torques, 
to drive, actuate or control, in confined 
areas, make this line of tiny gear motors 
ideal for a wide variety of applications 
on the ground and in the air. 





SOLVING SPECIAL PROBLEMS ~ 

IS ROUTINE AT EAD — 
If your problem involves rotating electrical QS 
equipment, bring it to EAD. Our 

completely staffed organization will ay 
modify one of our standard units or design ‘ 


and produce a special unit to meet your ° 
most exacting requirements. r 


CEAD) EASTERN AIR DEVICES. ve 


585 DEAN ST., BROOKLYN 17, NEW YORK 












DELIVERY 
FROM STOCK! 


RELAY 


Our stock of more than a 
million relays — in over a 
thousand different types 
—is the world’s largest. 
Don’t delay your produc- 
tion for want of large or 
small quantities of relays 
of any type. 


Telephone, wire or write 
for quotations. 


NEW AND MORE ~~ —_ 
| Cell 


COMPREHENSIVE / 


1953 


RELAY SALES 
CATALOG 


NOW READY 


Be sure to send 
for your copy 


Telephone 


olay SEeley 8-4146 
( 833 W. CHICAGO AVE. 


DEPT. 2, CHICAGO 22, ILL. 


_ transfer deal which made the latter 


| for industrial and military purposes, | 


| and from a new 


| Briefs 





Company 





Minnesota Mining & Manufactur- 
ing Co., St. Paul, Minn., recently took 
title to American Lava Corp., Chat- 
tanooga, Tenn., in a $5,000,000 stock 


firm a wholly-owned 3M subsidiary. | 
No changes will take place in Amer- | 
can Lava’s management group or | 
operating policies. 

| 


Formation of K. W. Johnson & | 
Co., Inc., Dayton, Ohio, to engineer, | 
design, test and manufacture com- | 
plete shock and vibration systems 


is announced by Ken Johnson, the 
new firm’s president and chief en- 
gineer. He is the former chief engi- 
neer of the Mechanical Section, Com- 
ponent and Systems Lab., Wright Air 
Development Center. Laboratory is 
located at 1805 Webster St., Dav- 
ton 4. 


Small integral motor business of 
General Electric Co. will be con- 
ducted through a newly established 
department of that 
Thorn L. 


name under 
Mayes, general manager, 
location, Fort 
Wayne, Ind., this fall. Following the 
move to divorce the small integral 
motor line from the G-E Motor and 
Generator Div., pilot line manufactur- 
ing has already begun at Fort Wayne, 
although manufacturing operations 
are scheduled to remain at Lynn, 
Mass. until autumn. 

Among staff members named for 
the new department is J. Herbert 
Behm, manager of engineering. 

George B. Dunn has been named 
supervisor of the product engineering 
unit and Walter N. McCoskey, super- 
visor of development and application 
engineering. 


G-E also announces the establish- 
ment of a Direct Current and Gen- 
erator Dept. to be located in Erie, 
Pa., with Oscar L. Dunn as general 
manager. Duties and_ responsibilities 
of the company’s former D-C Motor 
and Generator Planning Study will | 
be assigned to him. He will also take | 
over the d-c and synchronous motor 
and generator lines now manufac- 
tured by the Large Motor and Gen- 
erator Dept. at Ft. Wayne, Ind., and 
the armored motor line produced at 
Erie by the Medium Induction Motor 





This Mark-Time switch is a good deal 
more than a great convenience... it 
saves you money! Because it remembers 
to turn the current off or on when you're 
not there to do itl 


**9000"’ automatically controls circuits 
of store window lights, neon signs, hall 
and garage lights, attic fans, farm light- 
ing systems... dependably turning 
them on or off at the time you set. 


"9000" is easily mounted in any 
standard rectangular wall box. Move- 
ments only available for home or 
industrial heating controls. 


Write today for full details and prices. 
SPECIFICATIONS 


Time ranges from 3 minutes to 12 hours. 
Rated at 20 ampere, 125 volt, 1 HP or 
10 ampere, 250 volt operation. AC only. 
Available for either ON or OFF type op- 
eration. Hold feature also available—at 
HOLD position, current is ON, but timing 
mechanism does not operate until knob 
is turned from HOLD to a time period. 


bh! od 
M. H. RHODES, INC. 


HARTFORD, CONNECTICUT 





Manufactured and sold in Canada by 
SPERRY GYROSCOPE OTTAWA, Limited 
3 Hamilton St., Ottawa, Ontario, Canada 
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DEPENDABILITY... =. 
that builds reputation ~*~ | 


Delco Motors 
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lf your product needs a power source, look to 
Delco for the motor that will serve you best. 
Delco makes motors for most industrial ap- 
plications . .. motors famous for dependability 
and long life under the toughest operating 
conditions. 


So... check on Delco. You'll find a Delco motor 
that fits your needs. For complete details write 
to Delco Products, Dayton, Ohio, or to the near- 
est sales office listed below. 


DAYTON OHIO 





DELCO 
PRODUCTS 


Division of General Motors Corporation 
Dayton, Ohio 
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Dept. Among men named to key 
posts in the new set-up are: Paul S. 
Stough, manager of engineering, and 
Francis J. Boucher, manager of man- 
ufacturing. 


The merger of International Tele- 
phone and Telegraph Corp.’s princi- 
pal manufacturing and research sub- 
sidiaries in this country with the 
parent firm makes IT&T Divisions of 
the following companies: Capehart- 
Farnsworth Corp., Fort Wayne, Ind.: 
The Coolerator Co., Duluth, Minn.: 
Federal Telecommunication Labora- 
tories Inc., Nutley, N. J.; Federal 
Telephone and Radio Corp., Clifton, 
N. J.; Kellogg Switchboard and Sup- 
ply Co., Chicago, Il. 


In its 15th major expansion program 
since 1900, Torrington Mfg. Co., Tor- 
rington, Conn., will construct a half- 
million dollar plant addition before 
the close of the year to meet demands 
for air impellers by cooling, heating 
and ventilating appliance manufac- 
turers. 





emmy Wery Emportant Parts | 
























TV and radio resistors, condensers, coils, or capacitors may not be 
your kettle of fish, but the solution to a problem in their manufac- 
ture may contain a profitable idea for your business. 


These little essentials to clear reception have to be coated with a 
dense, strong, heat- and water-resistant insulating material. For some 
years Durez has made a phenolic resin compound so satisfactory in 


all respects that it was specified for dip coatings by leading set 
manufacturers. 


Federal Electric Products Co., 
Newark, N. J. has brought its national 
network of plants to a total of 10 by 
the purchase of Pacific Electric Man- 
ufacturing Corp., San Francisco, 
Calif., manufacturer of high voltage 
circuit breakers and other high volt- 
age outdoor switchgear. With this 
acquisition Federal Electric is able 
to produce a complete line of both 
low and high voltage electrical dis- 
tribution and control devices. 


Never convinced that “good” is “good enough” we have now 
brought out a detter resin compound for this purpose. It’s called Durez 
16382 and is tougher and denser. Electrical properties and water 
resistance are also superior to our original Durez 9841 compound. 

The point: as long-time specialists in phenolics, we have the 
facilities and the know-how needed in applying resins to your prob- 
lems. Cooperative investigation uncovers unsuspected and profitable 


uses. Write us—Durez Plastics & Chemicals, Inc., 1308 Walck Road, 
North Tonawanda, New York. 


Vibro Ceramics Corp., Metuchen, 
N. J., is the exclusive sales repre- 
sentative for Shakespeare Ceramics 
of West Newton Falls, Mass., de- 
signers and manufacturers of all type 
of specialized ceramics. 


Problems in other industries 
solved by DUREZ resins 


LONGER WEAR ... and added safety in auto- IMPROVED RESINS for grinding wheels reduce 
motive brake linings, where resins’ heat swelling during the baking operation, result- 


Two manufacturers’ representatives 
recently appointed by Sterling Engi- 
neering Co., Laconia, N. H. subsidi- 


Daa ie eon ary of American Machine & Foundry 
resistance makes the difference. ing in denser, stronger wheels. , 7 

Co. as agents for electrical relays, 

LONG USEFUL LIFE in bonds for acid-proof brick. TROUBLE-FREE SERVICE in marine laminates and are Sam S. Dewson, 520 No. Deai 

Resins are insoluble in acids, mild alkalies, other outdoor products which benefit from born St., Chicago, to serve Chicago, 

and organic solvents. resins’ resistance to hot and cold water. | and parts of Illinois, Indiana, Mich- 


igan and Wisconsin; and Jf. O. 
Schmitz, Porter Bldg., 34th St. and 
Broadway, Kansas City, to serve Mis- 
souri, Kansas, and Nebraska. 


LESS MACHINING... on metal castings pro- 
duced in shell molds. Special bonding resins 
provide faster cure and rigid set. 


Licensed to manufacture a new 
magnet material composed essentially 


TS) MPOUN : ee 3 
oe ee of barium-oxide-iron oxide, Carboloy 


PHENOLIC Jept., General Electric Co., Detroit, 
rane risa tin Dept., eral wae Xe, , 
states that no material will be avail- 

: a ih ogee Sigg hs 

Pao able during 1953, but that it will 





carry on a research program for furth- 
er development of the new magnetic 


PHENOLIC RESINS THAT FIT THE JOB | material. The latter has properties 
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« ffewe you a simalan fitining praklons? 


File: Simmons LINK-LOCK 


When the armed forces needed a positive, high- 
strength fastening device for instrument housings, 
transit cases, and storage boxes, Simmons devel- 
oped LINK-LOCK. This brand-new device doesn’t use 
springs, yet works with fingertip pressure through 
a unique mechanical arrangement: the vertical 
sliding latch is moved in and out of locking posi- 
tion by a disc rotated with a wing nut. The fastener 
is immune to low temperatures, is easy to operate 


even with arctic mittens, furnishes up to 450-lb. 





pull-down pressure. Open or closed, it lies flat 


against the side of the case it fastens. 





é é 
Z 


LINK-LOCK may be the answer to your fastening problem. If your design C ey. 
involves heavy fastening pressures, watertight sealing, high strength, resistance to im- 

pact, ask about LINK-LOCK. Simmons can furnish it with special engagement-latch 

details, or for operation by bolt or screwhead instead of wing nut. Write for LINK-LOCK 

DATA SHEET today. It gives complete details and dimensions. A Simmons engineer will 

be glad to work with you on your fastening problems. 


SIMMONS FASTENER CORPORATION 
1752 NORTH BROADWAY, ALBANY, NEW YORK 


a 
S | YN) aa OC) () S QUICK-LOCK SPRING-LOCK ROTO-LOCK LINK-LOCK DUAL-LOCK 


JUST OUT! NEW 36-PAGE CATALOG WITH APPLICATIONS. SEND FOR IT! 
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INSULATING 
TUBING 


Easily the most economical insulating tubing and sleeving for commercial use... equally 
and ideally suitable for the insulation demands of Classes A & B. Separate A & B inventories 
unnecessary — space and dollars saved when you use TURBOTUF. 


Easily the finest insulating tubing and sleeving — Meets exacting specifications for durable 
resistance to icy or sweltering temperatures . . . made of superior materials to give long 
wear — won't crack, bend, chip, or peel under rigorous abrasion . . . excellent pliability — 
can be knotted, bent, tugged at, stamped on — springs back in perfect condition .. . easier 
to handle because of its uniformity ... won't fray ... not affected by oils, alcohols, 
alkalies and weak acids — high dielectric strength and long life. 


PROTECT YOUR EQUIPMENT — SAVE MONEY — GET ‘DOUBLE FEATURE’ TURBOTUF 


Insulating Material TURBO 
The William @:%:\\ 12) and Co., Inc. 


Dept. EM-8 Willimantic, Conn., U.S.A., Tel. HArrison 3-1661 


Specialists Since 1920 





TURBOTUF Insulating Tubing and Sleeving * TURBO Insulated Wires - 
Wire Markers * Extruded Tubing * Varnished Saturated Sleeving and 
Tubing * Cambric Cloths, Tapes, Papers * Mica 
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280 


ELECTRICAL 


similar to those of alnico. Strategic 
materials are not needed in its compo- 
sition. Possible new applications: TV 
and radio fields, dynamos and mo- 
tors. 


Rodale Manufacturing Co., Inc., 
Emmaus, Pa., manufacturers of elec- 
trical wiring devices and interlocking 
connectors celebrates its 30th Anni- 
versary this month. 


Technical Services Co., 150 Cause- 
way St., Boston, Mass., will be the 
New England technical sales repre- 
sentative for the Eureka “Snapper” 
relay of the Thermal Relay Div., Eu- 
reka Television and Tube Corp., Haw- 
thorne, N. J. 


West Coast Electrical Manufactur- 
ing Corp. has moved into its second 
plant, located at 233 West 116 PI., 
Los Angeles, Calif., where a-c indus- 
trial solenoids will be produced. 


For closer proximity to its custom- 
ers and suppliers, the Goodrich Weld- 
ing Equipment Corp. is moving its 
factory from Reed City, to Hudson- 
ville, Mich. The company custom- 
makes resistance welding equipment, 
automatic production machines, jigs, 
fixtures and welded fabrications. 


A new engineering building _|o- 
cated adjacent to the manufacturing 
plant of Teletronics Laboratory, Inc. 
at Kinkel St., Westbury, N. Y., has 
recently been constructed for that 
firm to house offices, laboratory and 
drafting department. 


Designers for Industry, Inc., 2915 
Detroit Ave., Cleveland, Ohio, has 
taken over the lease of a building at 
3107 Detroit Ave. for expansion of 
its engineering and research facilities. 
It thus acquires 8000 sq ft of addi- 
tional working space for the develop- 
ment and fabrication of electronic 
computers and = special mechanical 
handling equipment. 


Cook Research Laboratories, Sko 
kie, Ill., increased staff to 350 scien- 
tists, engineers, technicians and others, 
and acquired 50 per cent more space 
on moving into an additional building 
in July. This is the second expansion 
of the laboratory division of the Cook 
Electric Co., Chicago, since it moved 
into new quarters at Skokie in 1952. 


The new plant of Feedall Machine 
and Engineering Co., 38399 Pelton 
Rd., Willoughby, Ohio, doubles the 
firm’s capacity for the design and 
building of automatic hopper feeds 
and other special selector devices. 
Along with this physical expansion 
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In product design, FUNCTIONALLY CORRECT means 
exactly right for the job, not more, nor less. Beyond 
a reasonable safety factor ‘‘over-engineering”’ in 
the form of excessive capacity, unnecessary pre- 
Stim TM bea de it eb 4 CUPRA Mut mul bao) 
to commercial failure; every component part must 
be designed or selected to be functionally correct 
at minimum cost. 

NICE BALL BEARING COMPANY produces complete 
lines of precision, semi-precision and unground 
standard and special bearings. Hence, NICE field 


NICE BALL BE 


NICETOWN :-PHILADELP 
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and factory engineers offer the advantage ro) | 
diversified product and experience ...and are well 
qualified to recommend or design the economically 
and functionally correct bearing for your particular 
application. 

HAVE YOU INVESTIGATED THE DESIGN AND 
COST SAVING OPPORTUNITIES OFFERED BY 

THE NICE LINE? 


Write for New Catalog No. 150 


NSYLVANIA 








‘measure 
vibration ie 


> WITHOUT CONTACT © [ODTUM@nCuniana 
or “LOADING” Kole Cro ele hea 








.. also Axial or Radial Displacement to .0001” 


Accurately measure and record dynamic or static displacement, 
plus viewing the amplitude of dynamic movement of any 
metal body...at any speed. Sensing unit is calibrated for 
direct reading. Measurements are independent of acceleration 
or frequency of displacement. 


ALSO MEASURES: 


Radial expansion due to high Shaft whip 
speeds Eccentricity of commutators, 
Travel, bounce of relay contacts slip rings 


Bearing slap in motors 
Write for literature on your problem! 


apa 


aeaaL Te Rlectro 


ELECTRO PRODUCTS LABORATORIES 
4501 N. Ravenswood Ave., Chicago 40, Ill. 
Canada: 


INSTRUMENTS Atlas Radio Corp., Ltd., Toronto, Ont. 





For Resiliency 
and Strength 


use 


“IMPROVED’S” 
SILVER OVERLAY OR INLAY 


Among the many fine quality “IMPROVED” products, will be found 
fine or coin silver permanently bonded to the non-ferrous base metal 
most suitable for your application. 


You will have the high electrical conductivity of a solid silver con- 


tact while enjoying the strength, resiliency and economy of the non- 
precious metal as a supporting base. 


Maximum width 5” 
Minimum width 14” 
Minimum thickness .003” 
Maximum tolerance 5% on all dimensions 
Why not send us your blueprints or specifications for quotation 
without obligation? 


The Home of IMPROVED Service 


Rhode Island’s largest manufacturer 
of Laminated Metals. 


“The IMPROVED SEAMLESS WIRE COMPANY 


INCORPORATED 1898 


775 Eddy Street, Providence 5, Rhode Island 
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| . . 
comes the appointment of Richard H. 


Crotty as chief engineer. 


Ending nearly three decades of 
British control of a bearings company 
here, ownership of the controlling 
interest in Norma-Hoffman Bearings 
Corp., Stamford, Conn., has been 
purchased by the Universal American 
Corp. of New York. Francis S. Levian 
of the Hoffman Manufacturing Co. 
Ltd. of Chelmsford, Eng. heads Uni- 
versal. Norma-Hoffman will continue 
to operate as a separate company, 
no change of executive personnel is 
anticipated, either on the adminis- 
trative or engineering level. 


Executive offices and plant of the 
Electronic Computer Division of Un- 


derwood Corp. are now located at 
35-10 Thirty-Sixth Ave., Long Island 
| City, N. Y. 


is a 


| Ridge 


| Co., North 


Jay Broiler Co., Long Island City, 
N. Y., has purchased all patents, pat- 
ent rights, tools, dies, jigs, fixtures, 
molds, inventory, copyright trade 
names, packaging materials and 
equipment of the Samson United 
Corp., Rochester, N. Y. Jay will pro- 
duce and market the complete Sam- 
son line of household appliances. 
Some products are to be redesigned 
and re-engineered. Production facili- 
ties will be transferred to New York 
City when a factory location is de- 
cided upon. 


New distributor of Reynolds Metals 
Co.’s aluminum wire, rod, and _ bar 
in standard alloys and tempers, is 
Meier Brass and Copper Co., 2971 
Bellevue Ave., Detroit, Mich. The firm 
will also handle Reynolds aluminum 
cast plate and bar for tools, dies and 
fixtures in a wide range of sizes. 

Helipot Corp’s New Jersey plant 
just opened on Summit Road, Moun- 
tainside, will be run as a production 
unit to turn out precision potentiom- 
eters, and will include engineering fa- 
cilities. The firm is a division of Beck- 
man Instruments, Inc., whose general 
offices and plant are at South Pasa- 
dena, Calif. 

Thomas F. Sears, Bellaire, Tex., 
new factory motor distributor 
for Texas and Louisiana clients of 
Lima Electric Motor Co., Lima, Ohio. 


Construction of a plant in the Blue 
Mountain area of northwest 
North Carolina by Sprague Electric 


Adams, Mass., will give 


| the firm a capacitor production unit 
| by November | which ultimately will 
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taken a 


employ 250 persons. 


30-acre 


Sprague has 
tract on the New 
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in spots like this 
your portable tools need 
G-E Geoprene Cord 


Tough .. . oil-resistant . . . built for hard use 


Here is the cord designed to match the performance of your heavy-duty, 
portable electrical equipment. Grease, oils, acids, or other rubber solvents 
wont harm G-E Type SO Geoprene cord. Neither will sunlight, flame, or 
water. It’s built for hard use. Stranded, 2, 3, or 4 conductors, capacity to 
20 amp, rated 60 C, 600 volts. U.L. listed. 


On your assembly line 


Tinned-copper conductors facilitate connections on G-E Type SO Geoprene 
cord. The insulation strips cleanly—the jacket holds wrap and fillers firmly 
in place. For your heavy-duty equipment you'll get economical assembly 
with G-E Type SO Geoprene cords. For more information, write Section 
W61-822, Construction Materials Division, General Electric Company, 


Bridgeport 2, Connecticut. 
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My YEARS OF ELECTRICAL gt“ 


*Registered Trade-mark General Electric Company 


Cll Clr pele. (Your con, tiene vn. 


GENERAL ELECTRIC 
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WIRE 
AND 


CABLE IDEAS 
for Product Designers 





Machine Tool Wire: G-E Flamenol* 
machine tool wire has many ad- 
vantages for the control wiring on 
machine tools. It is permanently 
color coded for easy circuit tracing 
and has a small over-all diameter 
for use in limited space. Flamenol 
wire is not affected by lubricating 
or cutting oils, acids, or alkalies. 





Deltabeston Wire: Where extreme 
heat or corrosive vapors are pres- 
ent, you'll get dependable service 
with G-E Deltabeston* wires. They 
come in many types for use as 
appliance lead, ground, or hinge 
wires, as stove and range wires, as 
permanent wave machine wire. 





Handy Booklet: 24-page booklet 
for product designers. Contains 
charts, specifications, applications 
for the standard line of G-E wires, 
cables, and cords. For daily refer- 
ence. Write for your copy. 





Small Motor Leads: For coils, 
transformers, motors, or ballasts 
you'll get excellent service with 
G-E Type F small-motor leads. 
Listed by Underwriters’ Labora- 
tories, Inc. 
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| River, seven miles from West Jeffer- 
son, Ashe County, as the new site. 
This is the firm’s fourth plant, the 
first to be located in the South. 

| total of 6000 workers are employed 
by the North Adams, Mass., Benning- 
| ton and Barre, Vt., Nashua, N. H. 
Saugerties and Kingston, N. Y., and 
Grafton, Wis. plants. 


Ward Leonard Electric Co., Mount 
Vernon, N. Y. manufacturers of elec- 
tric control devices and equipment. 
announces the recent establishment 
of a Pittsburgh district office unde 
Leonard H. Wurzel, at 3045 W. Lib 
erty Ave., Pittsburgh 16. 


“Hold Everything,” the first Koda 
chrome sound movie to be filmed 
about Allen socket screws by the 
originators of this product is a 16. 
mm 20-min. reel produced for Allen 
Mfg. Co. by Bay State Film Produc. 
tions, Springfield, Mass. Film is pri- 
marily designed for sales training pro- 
grams, and may be obtained by con- 
tacting the company sales dept 
Hartford 2, Conn. 





| generalift pallet crate 


Two new representatives for H. H. 
Buggie and Co., Toledo, Ohio man- 
ufacturer of electronic connectors and 

| component parts are: Ron Merrit Co., 

. | 217 Ninth Ave., N., Seattle, Wash.. 

cut packaging costs 50% for Idaho, Oregon, and Washington: 
Lowry-Dietrich Co., 1404 Swantek 


e » St., Pittsburgh, Pa., for Western Pa. 
reduced shipping costs 25% | “, Pittsburg 


a, areas. 


lar ) heavy nailed crates 





McCord Corporation, Plymouth, Indiana, solved both a packaging and Dayton, Ohio, and Milwaukee. 
a materials handling problem with the Generalift Pallet Crate shown 
above. Conferences with General Packaging and Sales Engineers pro- 
duced a crate which held 24 radiators, packed easily, and could be | 
handled by fork-lift from the shipping room all the way to assembly 
lines. It formerly took 24 heavy nailed crates and from 24 to 30 hours 

of labor to ready 96 radiators for shipment. Packing the same number 

in Generalift Pallet Crates takes only 4 hours. 

This is only one example of the many packaging problems solved 
every day—at a saving—in General Box Company’s two fine Industrial 
Packaging Laboratories. General Box packaging experts stand ready 
to help you cut packaging costs, too. Write for complete details. 


Wis. are the homes of two new branch 
offices of P. R. Mallory & Co., Inc., 
Indianapolis, Ind. R. H. Andrew, 705 
Commercial Bldg., 44 South Ludlow 
St., will manage the Dayton office, 
and O. V. Miller, 526 Empire Bldg.. 
710 N. Plankinton Ave., the Mil- 
waukee_ branch. 


| Reader Inquiry Facility 
Find out how other manufacturers are 
cutting packaging costs. Write for your 
free copy of ‘“‘The General Box.” . » aa 


Postcard return cards are pro- 
vided on page 233 as a conven- 
ience to the reader in obtaining— 


New Components and Materials 
Additional data from the sup- 





Factories: Cincinnati; Denville, N. J.; plier on any items reviewed in 
COM PAN Y Detroit, East St. Louis, Kansas City, Louis- this issue. 

ville, Milwaukee ; Prescott, Ark.; Sheboy- A . 
1877 Miner St., 907; Winchendon, Mass.; General Box Literature for the Asking 


. Company of Mississippi, Meridian, Miss.; | A copy of any manufacturer's 
i * * * * } Des Plaines, il. Continental Box Company, Inc., Houston I oe y . 7 °. 


publication reviewed in_ this 
issue. 


Feature Article Reprints 
Single copies of selected feature 
articles reprinted for conven- 
ience in filing. 


ENGINEERED SHIPPING CONTAINERS FOR EVERY SHIPPING NEED 
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What a Combination! 


For better contact assemblies ... EXPERIENCE—35 years... 


FACILITIES—include complete resistance welding equipment. 


S017 er. 
YOUR CONTACT TROUBLES gp at 
Tape 


_ 





Resistance welding machine in the 
Viallory Contact Engineering Laboratory. 


These resistance welders occupy a part of 100,000 
feet of floor space devoted to contact production. 


The complete facilities for making contact ing techniques . . . another important factor that 


assemblies at Mallory include spot, projection, assures precision and uniformity for the con- 


tape and point welding machines... as well tacts in your products. 

as five types of brazing equipment. Thus, 1 ‘ - q 
ee ; ‘ ‘ : A complete range of contac erials and pro- 

Mallory engineers are unrestricted in their choice I c ntact materials ane | 


of the one best assembly method to fit your duction methods results in lower cost contacts 


particular needs. 


When you bring your contact problems to 
Mallory, you get the advantage of an unequalled 
source of data and experience in resistance weld- 


produced to your requirements. 


For complete information, write us today. Our 
engineers will be glad to study your require- 


ments ... answer your questions. 


Expect more... ial heal 


Get more from MALLOR 


In Canada, made and sold by Johnson Matthey and Mallory, Ltd., 110 Industry Street, Toronto 15, Ontario 





Electrical Contacts and Contact Assemblies 


PR. MALLORY & CO. Inc. SERVING INDUSTRY WITH THESE PRODUCTS: | ee 
. Electromechanical — Resistors * Switches ¢ Television Tuners * Vibrators 

A L L 0 Y Electrochemical —Capacitors: * Rectifiers * Mercury Batteries 
Metallurgical—Contacts * Special Metals and Ceramics* Welding Materials 


MALLORY &. CO. INC., UNO Peer GO LIS 6, INDIANA 
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NEMA States Its Case on 


Rerated Motors 


(Continued trom page 142) 





In the frames 180 diameter and 
larger, motor manufacturers have 
learned over the years that at least 
two horsepower ratings per frame 
for any given speed provide a better 
utilization of materials and a min- 
imum number of parts. To the user, 
and even more particularly to the 
machinery manufacturer, this means 
fewer mounting problems and a min- 
imum stocking of spare parts. 

This new program has been laid 
out to utilize only five frame diam- 
eters, in the range of 1 to 30 hp 
in open ratings, and 1 to 25 hp in 
enclosed ratings, against six formerly 
used. 

Since the 3 and 5 hp ratings fit 
easily into the 210 diameter, there 
was no longer any need for retaining 
the 200 and 220 diameters. However, 
since some of the new rerated motors 
have the same frame designations as 
the previous standard, the suffix letter 
“U” has been introduced to indicate 
larger shaft extension dimensions. 

Since November 12, 1952, NEMA 
has been working diligently to expand 
and fill out the program to include 
all of the derivatives, types of mount- 
ings, etc., with particular emphasis 
on the enclosed motors. 


Frame Size Assignments 


Complete data has just now be- 
come available as a result of the 
Motor and Generator Section approval 
of the committee work. See Tables 
II and III. Relationships have been 
expanded to cover the 2 through 12- 
pole ratings, and the totally enclosed 
fan-cooled ratings. For maximum 
interchangeability, the totally enclosed 
fan-cooled ratings, (Table IV) have 
been laid out to use the same horse- 
power-frame relationship as the open- 
type ratings up through the 20 hp 
rating. Above that rating, in order 
to continue to maintain the same 
standards of temperature rise, torques, 
etc., it becomes necessary to utilize 
larger frames than for the open rat- 
ings. Hence, the 25-hp enclosed mo- 
tor, rather than the 30-hp enclosed 
motor, is to be built in the 326 frame. 
This still gives the advantage of more 
horsepower per frame size, although 
not quite to the extent possible in 
the smaller ratings. 

In the new line-up, with the same 
frames carrying twice the horsepower, 
shaft sizes have been increased to 
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maintain about the same size relation- 
ship to horsepower ratings. That is 
good safe engineering. 

The new standards permit sub- 
stantial reductions in size and weight 
of many of the ratings, while meeting 
completely all of the existing NEMA 
performance standards such as 
torques, starting current, temperature 
rise, etc. Doubtless, 10 to 15 years 
hence, other developments and new 
materials will bring about still further 
increases of horsepower per frame 
size. 


In Line With Current Trends 


The trend today is to smaller, more 
compact equipment. The 1953 auto- 
mobiles, generally, are more powerful, 
yet more compact, and designed to 
do even a better job than their prede- 
cessors. Houses are smaller, more 
compact, and arranged for more effi- 
cient utilization. Products for the 
home are designed with this in mind, 
as exemplified by the new automatic 
combination clothes washer and dryer 
which uses less space than the sep- 
arate washer and dryer. Machine tools 
are designed in smaller, more power- 
ful and versatile models to reduce 
floor space. 

In such progress, it is only natural 
then that many of its important cus- 
tomers look to the motor manufac- 
turer to get on the bandwagon, and 
help them in their efforts. Rerating 
was necessary. Generally, the an- 
nouncement of the new sizes has been 
well accepted. Probably the original 
equipment manufacturers — machine 
tool, pumps, heating and ventilating— 
are most interested in smaller, more 
compact motors because appearance, 
size, and weight of their finished 
products are essential considerations, 
For the equipment manufacturers, 
the rerating program offers new op- 
portunities to improve their products. 
The benefits obtained for the equip- 
ment builder are passed on directly 
to the user—a more compact machine 
requiring less floor space and_ less 
weight, a well engineered standard- 
ized product with continued guar- 
anteed performance and minimum 
maintenance; all reducing installation 
time and expense. 

Motor users may at this moment 
view the rerating program with mixed 
feeling. For a while it may be nec- 
essary to stock additional renewal 


parts and perhaps spare motors. But 
eventually the fruits of progress 
gained will be found to be well worth 
the temporary inconvenience of tech- 
nological improvements. Right away, 
more horsepower for the size—more 
horsepower per pound—pays off divi- 
dends in lower handling and storage 
costs, in more economical mounting 
platforms, and in easier installation 
and maintenance. The problem of 
obtaining increased horsepower on 
machines because of new load _re- 
quirements is readily met with a pro- 
gram of this kind, where for a given 
mounting space a larger horsepower 
motor can be installed. 

A transition to rerated motors in 
all sizes and ratings understandably, 
cannot be effected overnight. For the 
motor manufacturer it involves a sub- 
stantial amount of engineering, de- 
velopment, testing, re-training of 
factory personnel, and changes in 
production techniques and _ facilities. 
Table V gives an estimate of the 
approximate dates of general avail- 
ability of the high production open- 
type rerated motors. Individual avail- 
ability dates of all rerated motors will 
be determined and announced by each 
motor manufacturer. 

We have a set of standards which 
are liberal enough to allow manu- 
facturers to offer users of motors the 
same torque, temperature rating, 
starting current characteristics, and 
quality, which they have heretofore 
been receiving. The new standards 
represent a step which is long over- 
due—another step forward. OOO 
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SINCE NOISE is usually objectionable 
in motor-driven products and equip- 
ment, the design engineer is often 
required to have a knowledge of sound 
control. The three phases of such con- 
trol are: (1) measurement of noise 
levels; (2) determination of sources; 
(3) provision for noise reduction. 

The sound waves in the frame of an 
electric motor are of importance in 
locating the cause of a given sound. 
The familiar “screw driver stetho- 
scope” may be useful in some instances 
but a vibration pickup, an amplifier 
and a set of headphones will have a 
much better frequency response and a 
greater sensitivity. A vibration pickup 
with a suitable probe can furnish the 
information necessary to locate a de- 
fective ball bearing or other fault. 

For more accurate measurement and 
analysis, a vibration meter may be 
used. A typical instrument consists 
of a vibration pickup, an amplifier 
and an indicating meter which reads 
the rms acceleration in inches per 
second per second or, through a spe- 
cial switching and integrating circuit, 
the velocity in micro-inches per second 
or the displacement in micro-inches. 
As the displacement can be measured 
even at a few cycles per second, this 
instrument can be usefully employed 
to check the balance on the armature 
or rotor of an assembled motor as 
well as to indicate the sound waves 
in the solid frame. 

Greater accuracy and reliability are 
possible if the pickup is _ rigidly 
mounted on the frame of the motor 
with the plane of the pickup unit 
perpendicular to the direction in which 
vibration is to be measured. As the 
actual plane of vibration of sound 
waves is unknown and changes with 
frequency, it is best to employ three 
separate pickup units mounted to 
measure vibration in mutually perpen- 
dicular planes. Separate readings 
taken on each pickup will then indi- 
cate the true maximum. The highest 
reading can be taken as an approxima- 
tion or for greater accuracy the vector 
sum of the three readings used. 

It is important to note that the dis- 
placement is constant regardless of fre- 
quency within the range of the instru- 
ment; the velocity is directly propor- 
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Abstract and Comment 


Reduction of Noise and Vibration in Electric Motors 





tional to the frequency; and accelera- 
tion is proportional to the square ot 
the frequency. A relatively large dis- 
placement usually indicates rotational 
unbalance or misalignment. Accelera- 
tion readings indicate high frequency 
sound waves and high velocity read- 
ings are usually associated with un 
balance or sound waves of a low orde: 
of frequency. 


Ambient Noise and Other Sounds 


The contributions of a number of 
sounds to a resultant sound level do 
not add arithmetically since thei: 
measurement is based on the common 
system of logarithms. For practical 
purposes two simple rules of approxi- 
mation are sufficient: 

(1) Any sound which is 10 db be- 
low the loudest sound can be 
neglected. 

(2) Two sounds of equal intensity 
will have a combined sound 
level approximately 3 db high- 
er than either. 

If the ambient noise or interfering 
sounds are less than 10 db a correc- 
tion can be applied to the readings 
taken. However, it is best practice 
to avoid the necessity for corrections 
by reducing or eliminating the inter- 
fering sounds. 

The American Standard Test Code 
for Apparatus Noise Measurement out- 
lines the general considerations in 
measuring sound levels of machinery 
and apparatus. To obtain readings 
that can be correlated to any specific 
sound level requires that walls and 
other machines in the area must not 
interfere with the sound waves and 
the floor should be covered with a 
sound absorbent material, particularly 
near the machine. The motor itself 
must be mounted on vibration iso- 
lating material so that vibrations will 
not be transmitted to other radiating 
surfaces. 

The humidity, temperature and 
barometric pressure will cause some 
variation in the readings of a sound 
level meter. With calibrations made 
before and after each test it is ex- 
pected that the tolerance may be as 
much as + 1-5 db. These possible 
variations must be considered when 
analyzing the results of any test. 

The vibration meter is less subject 
to variations provided the pickup unit 
is rigidly attached. However, tem- 
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peratures of both the test instrument 
and the motor should be approxi- 
mately the same as when the reference 
reading, which is being used as the 
basis of comparison, was taken. 


Frequency Analysis 

The frequency or the wave form of 
a sound is a clue to its origin. In the 
case of an electric motor, the fre- 
quency divided by the number of 
revolutions per sec will equal the 
number of armature or rotor slots, fan 
blades or other salient projections on 
the rotating part responsible for the 
sound. The frequency or combination 
of frequencies in the output of a 
vibration meter will indicate the prob- 
able source of the vibration. 

A sound frequency analyzer may 
be used to analyze the output of the 
sound level or vibration meter. The 
fundamental frequencies in the overall 
sound can be identified and their rela- 
tive intensities compared. If one fre- 
quency is 10 db higher than any other 
or the next nearest frequency, it will 
be predominant and its level will be 
approximately the same as the overall 
sound or vibration indicated on the 
primary instrument. Caution must be 
observed in any analysis where a 
single frequency is the major source 
of sound or vibration. Variations in 
the impedance of the path through 
which the sound or vibration reaches 
the instrument may result in incon- 
sistent readings and apparent lack of 
correlation from one test to another. 
This is due to reflection and _ refrac- 
tion of sound waves and is markedly 
more pronounced when the sound is 
purely air borne. The highest read- 
ings obtained should be taken as the 
basis of comparison where a single 
fundamental frequency is present. 


Procedure in Locating Cause 

Sounds may be divided into two 
distinct classifications: (a) Those 
which have a definite pitch or fre- 
quency characteristic or combina- 
tions of frequencies and _ their har- 
monics; (b) sounds which are com- 


pletely unpitched or of irregular 
character. 
The frequencies. present in the 


sound pattern of a machine represent 
the periodic recurrence of a mechan- 
ical motion which in some manner is 
coupled to the air surrounding the 
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Surprising, the confidence that people have 
in spark plugs. No one stops to question how 
many “sparks” they’re good for, because long- 
life performance has come to be taken for 
granted. Yet, when you get right down to it, 
you'll find good reasons for this complete con- 
sumer confidence. And, from a “sparking” point 
of view, perhaps the most important is the al- 
most universal use of special Hoskins alloys for 
the vital electrode wires. 

Producing the wire that sparks your car to power 
is a tough and tricky business. It requires special 
care in the selection of raw materials. Special 
melting and production techniques. Plus ex- 
tremely close control over alloy composition and 
uniformity of quality throughout the entire man- 
ufacturing process. : 

Yet that’s exactly the kind of alloy that Hoskins 
is qualified to produce best. For, among the other 
quality-controlled alloys developed and manufac- 


tured by Hoskins are: Alloy 717—for facing engine 
valves; Alloy 785—for brazing belts; Alloy 502 
—for countless heat resistant mechanical applica- 
tions. Then, too, there are the Chromel-Alumel 
thermocouple alloys . . . guaranteed to register 
true temperature-EMF values within specified 
close limits. And, of course, Hoskins CHROMEL 
. . . the original nickel-chromium resistance alloy 
used as heating elements and cold resistors in 
countless different products. 


wa ES AY ; 
Hot stuff for hot jobs! Heating elements made of Chromel-Alumel thermo- 
Hoskins Alloy 502 is ideally Hoskins Chromel deliverfull- couple alloys accurately 
suited to many mechanical- rated power throughout their measure exhaust tempera- 
Structural applications. long and useful life. tures of jet aircraft engines. 
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EECo Electronic Plug- 
in Circuits offer: 


@ Reduced Production Cost 
Improved Performance 
Reduced Circuit Design Time 
Improved Design 

Reduced Drafting Time 

@ Simplified Maintenance 


Available EECo Plug-in 
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e LINEAR AMPLIFIER 
@.PULSE AMPLIFIER 
@MULTIVIBRATOR 
eVACUUM TUBE GATE 
© SQUARING CIRCUIT 
e VOLTAGE REGULATOR 
eCRYSTAL OSCILLATOR 
@ OR CIRCUIT 


e PHANTASTRON 
e PULSE GATE 
e FLIP FLOP 
e AND CIRCUIT 
e SINE WAVE GATE 
e ONE SHOT DELAY 
e PHASE INVERTER 
e BLOCKING OSCILLATOR 
Size: 1%” Dia. by 4-5/32” High 
Weight: Approx. 3% ozs. 


SEE US AT THE WESCON SHOW BOOTH 520— 
SAN FRANCISCO — AUG. 19-21. 





Mail Coupon or Use Reader Inquiry Facility Card 


| ELECTRONIC ENGINEERING COMPANY | 
Plug-In Div. Dept. EM-1 | 

| 180 So. Alvarado Street 

| Los Angeles 57, California | 
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ELECTRONIC ENGINEERING CO. 
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machine, resulting in an audible and 
measurable sound. The second classi- 
fication is of lesser importance _ in 
connection with electric motors and, 
where observed, is usually found to be 
due to air turbulence or excess cooling 
alr, 


Causes and Cures 

There are three possible methods of 
treatment by which sound levels can 
be reduced. The first and most im- 
portant involves the location of the 
cause and then either eliminating it or 
reducing its effect. All sounds are 
created by a vibration of the air 
causing a series of pressure waves so 
that the atmospheric pressure is varied 
above and below normal. Such is the 
case when high velocity air is passing 
through a fan on a rotor or a series of 
slot openings and pulsing against a 
stationary part. This would result in 
a sound having a frequency of the 
number of fan blades or slot openings 
times the number of revolutions per 
sec. As an example, a six-blade radial 
fan, with the periphery of the fan 
blades running close to a stationary 
part at 1800 rpm, would create a 
sound having a frequency of 180 eps. 
This could be reduced to a minimum 
by increasing the clearance of the fan 
or by using a fan with blades set at 
a backward angle. In another case, 
high-velocity air might be coming 
through slots in the revolving rotor, 
chopping against similar openings in 
the stationary coils of the winding. 
This would create a sound having the 
frequency of the number of rotor 
slots times the revolutions per sec. 
This could be reduced or eliminated 
by blocking the stationary or revolving 
air passages. 

Another source of sound may be 
due to magnetic reactions on the 
motor frame coupled to the air through 
vibrating surfaces. This might be a 
slot frequency, or the number of rotor 
or armature slots times speed in rps. 
Certain combinations or rotor and 
stator slots may produce a sound 
which has a fundamental frequency 
of a high order in which the slot fre- 
quency is a sub-harmonic or function. 
Unbalance of the magnetic fields in 
phase groups may cause a sound which 
is the second, fourth or sixth harmonic 
of the line frequency. They can be 
identified by disconnecting the power 
supply while the motor is running. If 
the sound disappears with the removal 
of power and reappears when the 
motor is again started or power ap- 
plied while still running, it is obvi- 
ously due to magnetic flux. If the 
frequency of the sound varies with 
the speed, the magnetic noise is a 
function of the number of slots and 
rps. If it remains constant regard- 
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less of speed it is a function of the 
line frequency. Loose laminations jn 
the stator or rotor, loose rotor bars 
or other non-rigid parts in the mag- 
netic field will produce a sound havin 
a fundamental of twice the line fre- 
quency and harmonics characterized 
by a buzz or rattle. 

Certain combinations of slots in the 
rotor and stator will minimize slot 
frequency; skewing of the rotor or 
stator slots will distribute the magnetic 
pulse at a different angle and change 
the mode of vibration; increased air 
gap or reduced flux density will also 
be effective. Proper distribution of 
current in parallel circuits to equalize 
flux density in the air gap, by coil 
grouping or equalizer connections, will 
be effective measures in reducing vi- 
bration frequencies which are _har- 
monics of the line frequency. 


Ball Bearings 

Most of the ball bearing manufac- 
turers recognize the necessity for quiet 
operation and are contributing § their 
best skill and facilities to the produc- 
tion of bearings especially intended 
for use on quiet operating electric 
motors. To be a potentially quiet 
bearing, the inner and outer races 
and balls must have a polished and 
regular surface. The races must be 
perfect circles, the balls truly spherical 
and all dimensions held within close 
tolerances. The application of the 
bearing to the motor is of major im- 
portance. The practice of shrink fit 
ting by heating the bearing in a bath 
of oil or a convection oven often re- 
sults in taking up all the internal 
clearance and producing a_ preload. 
Early failure is the usual result and 
excessive noise is certain to develop. 
In any normal ball bearing installa- 
tion, approximately 70 per cent of the 
excess in shaft diameter will be trans- 
mitted through expansion of the inne: 
race, with a corresponding decrease 
in the internal clearance. 

As it is good practice to have a 
reasonably tight fit between the shaft 
and the inner race and at the same 
time avoid undue precision in mount- 
ing, a bearing with medium or loose 
internal clearance is preferable for 
motor applications. Excessive internal 
clearance, together with unfavorable 
balance and critical operating condi- 
tions, may result in shaft whip or a 
progressive gyration of the shaft 
around the internal clearance of the 
bearing at a rapid rate. Mechanical 
vibration will result and the frequency 
of these vibrations will have no appar- 
ent relation to speed or other factors 
previously associated with — such 
sounds. This mechanical instability 
can be damped by the use of an axial 
thrust washer, which takes up the in- 
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Parmak Electric Fencers are 
guaranteed to perform exactly 
as represented. This empha- 
sizes the need for ““GTC”’ 
Transformers which will 
meet the most rigid require- 
ments. 


If your application is un- 
usual or standard, we sug- 
gest you consider “GTC” 
—proven transformers 
where maximum per- 
formance is essential. 


The illustrated, 
a typical "GTC” 
product, is used 
in the Parmak 
Electric Fencer... 


We welcome your inquiries. 


GENERAL TRANSFORMER COMPANY 


serving industry since 1928 
18240 Harwood Avenue, Homewood, Illinois 
(Suburb of Chicago) 
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ternal clearance of both bearings. The 
thrust washer permits axial and radia] 
expansion of the shaft without positive 
interference. 

The fit between the bearing housing 
or end bracket should be snug but 
not tight so that the outer race is dis- 
torted. Perfect cleanliness must always 
be observed in the handling of ball 
bearings and all associated parts. Dirt, 
grit or any foreign matter which 
reaches the ball track will result in 
noise and possible damage to the 
bearing. The lubricating grease used 
on open or half shielded bearings 
should be clean and of a quality 
recommended for use on ball bearings, 

When reasonable care is used in 
their selection and application, ball 
bearings will not be a source of noise. 
The vibration caused by a damaged 
or faulty bearing is easily identified 
because of its character. Usually one 
or more fundamental frequencies are 
present, modulated by the rotation of 
the balls in the ball track. 


Vibration and Sound Isolation 


The second method of reducing 
sound levels is to reduce the coupling 
between the vibrating parts of the 
motor and the structure supporting it. 
For instance, if the motor were 
mounted on a large, light-gage plate 
or structure, the vibration in the motor 
frame would be conducted to an effec- 
tive diaphragm. Careful attention 
must be given to the mounting of all 
vibrating parts so that they are effec 
tively isolated from adjoining supports 
and structures. Several manufacturers 
have available materials and vibration 
eliminators suitable for this purpose. 

In some instances, thin sections of 
the motor itself, its base or supporting 
structure may be resonant to a partic 
ular frequency. Audible sound waves 
can result from relatively small ex- 
citing vibrations. The most logical 
remedy in such cases is to stiffen or 
brace the offending structure. 

The third method of combatting 
noise is usually considered a problem 
for the acoustical engineer. The en 
closure of the product to which the 
motor is applied can be treated with 
sound absorbent material to prevent 
the reflection of sound waves and 
dissipate the radiated sound power. 

ooo 
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the first demonstrated direct-view tri- 
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4 Cop wuts can't wobble 


Formula for Failure—[(w) Initial thread wear + (e) bolt stretch + 
(s) thermal expansion or contraction + (a) wobble] X (v) vibration = 
a loose connection. 

Wosste, permitted by normal axial thread play, and vibration are two 
of the major elements contributing to thread wear, loose connections and 
ultimate failure of a threaded fastener. 

One device — the elastic locking insert — eliminates axial play and 
dampens destructive, wear-producing vibration. Because of the locking 
action of ESNA’s famous red elastic collar, ELASTIC STOP nuts do not 
loosen under vibration. 

Other important ESNA advantages include quick application and pre- 
cise adjustment, reuseability, protection against liquid seepage, and uni- 
YOU CAN WOBBLE AN ORDINARY NUTAND BOLT _—form bolt loading. Mail our coupon for design information. 


with your fingers. This is the result of the tolerance 
ELASTIC STOP NUT CORPORATION 


spread permitted by the several classes of thread fit. 
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Elastic Stop Nut Corporation of America 
Dept. N36-822, 2330 Vauxhall Road, Union, N. J. 
Please send the following free fastening information: 


s L] Here is a drawing of our product. What 
CL) ELASTIC STOP nut bulletin self-locking fastener would you suggest? 








GRIPPING THE BOLT WITH A PERFECT FIT, ESNA’s omenne i 

ted elastic collar enforces a constant downward 

Pressure that eliminates axial play, enforcing a posi- Street_ = ——$____—— — 

tive contact between load-carrying sides of bolt 

ond nut threads. City__ ie a i _____Zone__ State 


HIGH % ANCHOR HIGH SPLINE CLINCH : GANG NYLON 
TENSILE e8> TEMPERATURE : » CHANNEL CAP 


Only ESNA manufactures a complete line of all types and sizes of self-locking nuts 
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BUUPIPLIDITINIG 
BILJOICHK]S 


Pe eM 01) 11 ag 


electronic control systems, 


computers and instrumentation. 


Servomechanisms, Inc. “building block” or packaged 
LiVatetitoya) ae reduces intricate “all in one” 
systems into simple, standard electronic components 
which plug into pre-wired chassis. This advanced 
design philosophy provides reliability, inter- 
changeability, and ease of maintenance. 
The same concept has been applied to 
Servomechanisms, Inc. expanding 
line of transducers. 
Universally accepted and proven in combat 
SUE Re eee Write 


2 to Dept. CLO-4 for complete information 
SEE ek : 


A typical Servo- 

mechanisms, Inc 
analog computer and 
transducer for aircraft instrumentation 


ISMS iwc. 


El Segundo Division 
316 Washington St., El Segundo, Calif. 


Westbury Division 
Post and Stewart Aves., Westbury, N. Y. 


POSITIONING MECHANISMS «+ SERVO AMPLIFIERS * MODULATORS + POWER SUPPLIES 





SERVO MOTORS +* ADAPTERS »* TRANSDUCERS * MECHANICAL DEVELOPMENT APPARATUS 
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tube), a patent has been issued to 
Dr. Alfred N. Goldsmith, radio 
pioneer and New York consultin 
engineer, who has assigned the patent 
to the Radio Corporation of America, 
In Dr. Goldsmith’s invention, made 
more than ten years ago, the viewing 
face of a kinescope is coated with 
hundreds of thousands of elements of 
primary color phosphors—red, green 
and blue. 

A perforated screen mounted just 
behind the picture screen has one 
perforation for each grouping of three 
primary color dots. The beam for ex- 
citing the red dots, for example, is 
made to pass through the perforation 
at such an angle that a red phosphor 
is illuminated and the other two are 
shadowed and unactivated. In one 
form of tricolor kinescope, there are 
200,000 perforations on the shadow. 
mask and a total of 600,000 phosphor 
dots. A patent on improvements en- 
abling a compact arrangement within 
a single-neck tube of the electron guns 
that provide the three scanning beams 
was issued in May 1952, to Alfred C. 
Schroeder, RCA Laboratories Division 
research engineer. 

Such tubes were first shown public- 
ly in Washington on March 29, 1950 
in demonstrations of RCA’s all-elec- 
tronic compatible color _ television 
system. Research and engineering on 
tricolor kinescopes have been conduct- 
ed by RCA Laboratories Division and 
RCA Victor Division since World 
War II. Ooo 


New Digital Computer 


Designed for accurate, 
reliable operation with 
proven components 


NEW AUTOMATIC COMPUTER recently 
built by the General Electric Co. for 
the USAF Flight Research Laboratory 
in Dayton, will be used in solution of 
complex problems concerning aircraft 
design, guided missiles and ballistics. 
It is expected that the computer will 
avoid much costly flight testing of air- 
craft equipment. 

Design aims for this computer were: 
accurate and reliable operation, simple 
design with proven components, ease 
of operation, and especially ease of 
maintenance. Actually, it is a serial, 
decimal, single address machine with 
magnetic tape input and output, and 
a magnetic drum internal memory. It 
is decimal] in operation, using a code 
of four binary digits to express a 
decimal digit. 

As a first step toward ease of main- 
tenance and high reliability, the num- 
ber of required components was kept 


ELECTRICAL MANUFACTURING 


You Benefit from 


with a... 


Lanb Electric 


SPECIAL APPLICATION MOTOR 
FRACTIONAL HORSEPOWER 





You depend on your engineering de- 
partment to design the products you sell. 





Series universal motor with inbuilt 

right aaa nak With the same confidence you can de- 
pend on our engineering department 
to design electric motors to meet 
your exact mechanical and electrical 


requirements. 





Shaded pole motor for hair dryers; 
adaptable to other fan applications. ' 


Your engineers and ours working to- 
gether can develop a product that will 
be outstanding in performance, depend- 
ability and appearance. 





Lightweight universal motor for 
portable devices requiring a self- . . ° 
ventilated, high-speed motor. To obtain the maximum benefits from this 


teamwork we should get together while 
a i Aircraft hydraulic pump motor with 
your product is still in the design stage. maximum output, minimum weight. ‘ 


Adaptable to many heavy-duty 
industrial applications. 





THE LAMB ELECTRIC COMPANY 
KENT, OHIO 


In Canada: Lamb Electric—Division of 
Sangamo Company Ltd.—Leaside, Ontario 





They’re Going Into 
Universal motor with shaft carried 


on double row ball bearings; e Series universal motor parts for port- 
developed for use as a high- America’s Products able business machines and many 
——— 


speed grinder. types of household appliances, 
SPECIAL APPLICATION MOTORS 
FRACTIONAL HORSEPOWER 
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to a minimum. No complicated Opera- 

tions were permanently built into the 
THIS MOTOR machine. The unit has been kept to 4 
ky ry WAYS minimum of operations, except for a 


| 
CRE 2) 
7 a 
LIFE | 





Oar mil 
i) 
BECAUSE OF au bee THERMAL CONTROLS 
THERMAL = CONTROLS 
r. 
This sub-fractional horsepower motor stator has been built with a safety . 
factor far beyond that of insulation only. Inserted between the stator Center section of the OARAC contain: 
windings is a Mighty Mite Thermal Control that automatically limits operation operation panel and high-speed input 
under excessive temperature rise. and output tape mechanisms. It is 
This means that under adverse conditions, the windings will not become — om wg — - the see 
overheated, insulation will not char, motor will not burn out. Mighty Mite oe anne : a 00 tubes and 7,000 
Thermal Controls provide abundant assurance of safety and long-life per- Oe Sane. 


formance, adding value to any product of which they are a component. 


tew instances where much program- 
ming time can be saved by addition of 
a special operation. The unit has a 
10,000-word internal memory that al- 
lows storing of a large number ot 
subsequences that will only have to be 
programmed once and can be stored 
permanently on magnetic tape. 

The entire computer, except for the 
memory input and output, is built 
with just seven basic circuits, perform 






Mighty Mite Thermal Controls provide 
maximum simplicity of installation. 
. Small, compact. 
. Can fit into your present design. 


1 

2 

3. Pre-set calibration eliminates adjust- 
ment time in assembly. 

4 


. Pre-set calibration assures uniform, de- 
pendable performance. 


. Simple, sturdy design. 


6. Available in a variety of terminal 
connections. 





Approximately 1,000 turrets are used 
in the OARAC computer. Each turret 
is a complete circuit in itself and is 
designed to perform a complete func- | 





Most leading makes of sub-fractional HP motors are Mighty Mite protected. Specify Mighty Mite 
Thermal Control protection in specifying such equipment. 


tion. Different turret types are indicat- 
ed by different pull-out handle colors. 


OL LPL, 
Adee a 


a Paes ing all tl ired functions of st 

PT ony ing a 1e required functions of stor- 
Vente 2: abo age, gating, choice, mixing and regen- 
eration. The circuits are built one each 
on plug-in assemblies. More than 
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Hanovia Explosion-proof Safe-T-Aire Lamps, 
installed in cubicles in the Sterile Products 
Department at Merck & Co., Inc., Rahway, N. J. 
lamps generate germicidal wave bands of 
ultraviolet light to kill bacteria and fungi and 
help protect penicillin, streptomycin and other 
“wonder” drugs from contamination. 





Glass by Corning makes another product dream come true 


Hanovia Chemical and Manufac- 
turing Company, Newark, N. J. 
faced a materials problem that 
threatened the development of their 
explosion-proof germicidal lamp. 
The principal use of the lamp is to 
kill bacteria in areas such as hospital 
Operating rooms and sterile manu- 
facturing sections of pharmaceu- 
tical plants. But the light from the 
lamp includes a_ high-frequency 
wave band which produces poison- 
ous ozone and must be filtered out. 
Hanovia brought this problem to 
CorNING and found the solution— 
a glass jacket for the lamp, which 





filters out the unwanted wave band 
and transmits only the ultraviolet 
bands that have maximum germi- 
cidal power. The jacket, made from 
Vycor brand glass 7910, is explo- 
sion-proof, too, so the lamp can be 
used in hazardous locations. 

Vycor brand glasses do many 
things you would never expect of 
glass. They’re 96% silica and have 
many of the properties of pure fused 
quartz, but are less expensive. You 
can plunge them from a furnace at 
1800° F., into ice water without 
fear of cracking. You can use them 
for high frequency electronic ap- 


plications, such as in capacitors and 
resistors. Their design possibilities 
have scarcely been explored. 

CORNING engineers and _ glass- 
making facilities have helped de- 
signers use glass to improve the 
operating characteristics, looks, and 
costs of hundreds of consumer and 
industrial products. We will wel- 
come the chance to discuss any 
materials problem you may have. 
Start the ball rolling today by send- 
ing for our booklet, “GLASS—its 
increasing importance in product 
design.” The coupon is for your 
convenience. 


VYCOR brand glass jacket gives lamp four operating essentials: 





1. Transmits wave band at 2537 angstroms, 
where it has maximum bactericidal power. 
2. Filters out very short wave bands which 
produce poisonous ozone in the atmos- 
phere. 3. Provides the strength and air- 
tightness to make the lamp explosion-proof. 
4, Permits easy cleaning. 





sed | “ 
nee j = me eee ce cree 

” | | CORNING GLASS WORKS, Dept. EM-8, Corning, N. Y. | 

Is 

1 Please send me your 12-page illustrated booklet, “GLASS—its increasing i 

ne | CORNING GLASS WORKS | "sv sn4 me your 12090 

- importance in product design. i 

—_ i le i a ed i 

CORNING, NEW YORK 
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Geared to Industry's 
Production Demands 


Since 1887 


MILWAUKEE 
UNL b 


Offering the most 














complete line of 
washers available 
.. all types 
and sizes, all ma- 


today . 


WASHERS 
STAMPINGS 


terials, all finishes. 
More than 25,000 
sets of dies, Let us 
quote on your 


requirements. 


WROUGHT WASHER 
MANUFACTURING CO. 


The World's Largest Producer of Washers 


2200 S. BAY ST., MILWAUKEE 7, WIS 


NEW. 










SOLDERING IRON..... 





(3! Model 825. 225 watts 


Designed and built for heavy duty industrial use... 
COMPETITIVELY PRICED 
The Drake Vapor-Proof will outperform —out- 
wear —any soldering iron you have ever used! 
Exclusive SEALED ELEMENT kee ps moisture 
= and flux vapors out—ends corrosion that usually 
results from such seepage. Test elements oper- 
ated continuously under water for 30 days were 
undamaged! Ideal for production work. Baffle 


6 Ib. capacity 


DRAKE SOLDER POTS 


Heavy duty pots to give rugged serv- 
ice. 1 Ib., 2 Ib., and 6 Ib. capacities, 
in 150, 300, and 600 watts. Quality 
built withgenuine Nichrome elements. 


plates keep handle cool. Underwriters’ Approved. 
Available in 225 and 125 watt sizes. 


.CALL YOUR DISTRIBUTOR OR WRITE FOR FULL INFORMATION 
in Canada: JOHN R. ANDERSON & SON LTD., Montreal 


DRAKE ELECTRIC WORKS, INC. 


3656 LINCOLN AVENUE CHICAGO 13, ILLINOIS 
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7,000 germanium diodes are used. 
plugged into clips on Textolite cards 
on plug-in turrets. This construction 
allows for air cooling, and changing of 
components — without disconnecting 


leads. 
Numbers and _ instructions can be 
stored anywhere on the magnetic 


memory drum, and operations can be 
performed on instructions as well as 
on numbers. This simplifies program- 
ming whenever the need occurs for 
calling in new values of the variables 
or when using subsequences. 

A single magnetic head per track is 
used both for recording and playing 
back. This makes positioning of the 
heads relatively simple and avoids one 
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In operation, this memory drum ro- 
tates at a speed of about 3,500 rpm, 
giving a surface speed of about 200 
mph, The drum is capable of holding 
pulses representing 10,000 10-decimal 
numbers. Leads connect the magnetic 
record-playback heads. 


of the main causes of delay in the suc- 
cessful installation and operation of a 
new computer. 

There are 50 sets of 4 parallel tracks 
with 200 words on each set. A word 
consists of a 10-decimal digit number, 
plus sign, or of a 2-digit operation 
code and 5-digit address. The same 
matrix is used to select the heads fo1 
recording and playback, the only dit 
ference be ‘ing the ‘level of gating. 

The artthune ‘tic unit contains a serial 
adder and 3 vacuum tube 
registers. It can perform the following 
basic operations: Add, shift, comple- 
ment, count and sense zero. Using 
these 5 basic steps as building blocks, 
the computer can perform automati- 
cally any of its operations. 

Positive numbers are 
throughout the machine as zero fol 
lowed by the number itself; negative 


storage 


carried 


ELECTRICAL 
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ng 


(Left) 
Model AJ 


Bushing Mounting 


(Right) 
Model AJS 


Servo Mounting 


CONDENSED SPECIFICATIONS 


Number of turns 
Power rating 
Coil length 
Mechanical rotation 
Electrical rotation 
Resistance ranges 
Resistance tolerance 
Linearity tolerances: 
All values 
5000 ohms and above 
Below 5000 ohms 


Starting torque 


Net weight 
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10 

2 watts 

18” 

3600° -+- 12° —0° 
3600° + 12° —0° 
100 ohms to 50,000 ohms 
+ 5.0% 


+ 0.5% (standard) 
+ 0.1% 

+ 0.25% 

0.75 oz. in. 

1.0 02. 
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Helipot 


12 times the resolution of conventional units! 


All units have these important features... 


SMALL SIZE—LIGHT WEIGHT: All AJ Models 
are only 34” in diameter (small as a penny) 
138” long—weigh 1.0 oz. They require a 
minimum of valuable panel space! 


unit. The 18” slide wire gives a resolution 
of 1/3000 in a 100 ohm unit—1/6500 in a 
50,000 ohm unit! 


RELIABILITY: The AJ models are rugged 


HIGH PRECISION—CIRCUIT SIMPLICITY: On and simple—built to close tolerances with 


many applications an AJ Series will replace 
two conventional potentiometers, providing 
both wide range and fine adjustment in one 


careful quality control. Their performance 
and reliability reflect the usual high stand- 
ards of Helipot quality. 


Advanced Construction 


For light weight, unusual compactness, high accuracy and resolution, coupled 
with utmost reliability, investigate the AJ series... 


> All types have bearings at each end of the shaft to assure precise alignment 
and linearity at all times. 

> Either single or double shaft extensions can be provided to meet individual 
needs ...also, ball or sleeve bearings, special shaft lengths, flats, screwdriver 
slots, etc. 

>By means of a unique Helipot welding technique, tap connections can be 
made to only one turn of the resistance winding, and can be provided at 
virtually any desired point on the resistance element. 

>New improved terminals are rigidly anchored in place to prevent twisting 


and coil failures due to fatigue. These anchor-locked terminals are used 
both at the taps and at the coil ends. 


Meet Rigid Helipot Standards 


Helipot—world’s largest manufacturer of precision potentiometers— 
has built an enviable reputation for its high design and construction stand- 
ards, and the AJ models meet these standards in every way. 


The resistance elements are made of precision-drawn alloys, accurately 
wound by special machines on a heat-dissipating copper core. 


Each coil is individually tested, then permanently anchored in grooves 
precision-machined into the case. Slider contacts are of long-lived Paliney 
alloy for low contact resistance and low thermal e.mf....and all terminals 
are silver plated and insulated from ground to pass 1,000 volt breakdown test. 


In spite of light weight and compact design, all AJ models are built throughout 
for long life and rugged service. Potentiometer life varies with each application, of 
course, depending upon rotation speed, temperature, atmospheric dust, etc. But laboratory 
tests show that under proper conditions, all of the AJ series have a life expectancy in 
excess of one million cycles each! 


Get full details from Hel pearest + representative—or write for Data File + 818. 


THE elipor CORPORATION 


A subsidiary of Beckman Instruments, Inc. 


SOUTH PASADENA, CALIFORNIA 


Field Offices: Boston, Rochester, New York, Philadelphia, Cleveland, Detroit, Chicago, St. Louis, Los Angeles, 
Seattle, Dallas, High Point, N. C. and Fort Myers, Florida. In Canada: J. S. Root, Toronto. 
Export Agents: Frathom Co., New York 36, New York. 
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e HEAT RESISTANCE 

e ARC RESISTANCE 

e STRENGTH & WEAR RESISTANCE 
e STABILITY 


in molded 
electrical 
parts? 





Today’s new Ace Hard Rubber 
compounds are far more than “just good 
insulators” in electrical-mechanical parts. 
Look at these representative values: 
Tensile strength to 10,000 psi, moisture 
absorption as low as 0.04% , power factor 
0.006; arc resistance as high as 190; 
dielectric strength to 600 v/mil; surface 


resistance over 10® megohms; heat ® 
resistance to 300 deg. F. Compounds ACE 

can be blended to give just the right dielectrics: 
combination of properties for each us ; 
job...economically, too, because it’s High dielectric 


sheet and a 
shapes ideal for 6) 


myriads of 
punched or C:) 
machined parts. 


never necessary to “over-design.” 
Practically any size and shape can 
be molded, even with complicated 
inserts. Machinable to close 
tolerances, with excellent 
dimensional stability. Why not 
check up on today’s new 
compounds for your designs? 


- 
- 
- 
‘ad 
- 
» 


Design hints covering wide variety of £ va / 
Ace hard rubber, Ace plastics, and 
rubber-plastic blends are available in 80-pg. 
Ace Handbook. Write for your copy today. 
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= 
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ACE rubber and plastic products 


® AMERICAN HARD RUBBER COMPANY 
& 93 WORTH STREET + NEW YORK 13, N. Y. 
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Reprint Packages 


Related feature articles pre- 
viously offered as separate re- 
prints are now available in 
combined reprints. For detailed 
review of the contents of each 
and ordering information see 
page 232. 





numbers by nine followed by the com 
plement of 10! of the original num- 
ber—thus avoiding end-around carry, 

The control unit consists of two ad- 
dress registers; one containing the 
address of the instruction being per- 
formed, the other containing the 
address of the number being recorded 
into or played back from the memory, 

The operations built into the ma- 
chine and performed by use of the 5 
steps previously mentioned are: addi- 
tion, subtraction, multiplication, divi- 
sion, read to or from tape, read from 
or to memory, conditional transfer of 
contro] and a number of orders allow- 
ing high accuracy operation and 
checking. 

Serial addition time is 83 microsec. 
Maximum access time, however, is 17 
millisec, and because this is a single 
address machine, it cannot be pro- 
grammed to perform faster than 8.5 
millisee—or 110 operations per second 

All control signals within the com- 
puter are either 50-volt %-microsec 
pulses, or a d-c switching voltage of 
zero or plus 40 volts. OoOOd 


Unionization of 
Professional Personnel 


K. B. McEachron, Consultant 
Professional Employee Relations 

General Electric Company 

ENGINEERS are strongly in favor of 
establishing an organization which can 
properly represent them with respect 
to professional, social and economic 
problems. The American Association 
of Engineers was founded in 1915 to 
promote such aims. Later, the Founder 
Societies formed the American Engi- 
neering Council for the same purpose. 
It has been succeeded in recent years 
by the Engineers’ Joint Council. Other 
groups have pushed the same idea in- 
cluding the Engineers’ Council for 
Professional Development and the Na- 
tional Society of Professional Engi- 
neers. 

More recently engineering unions 
and associations have come into the 
picture, with similar aims. One of the 
most extensive organizations of engi- 
neering associations is in the General 
Electric Company. These associations 
have in general kept their members 
informed of the salary _ situation 


ELECTRICAL MANUFACTURING 
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ALLIS-CHALMERS 
INTRODUCES 


New Line of Outdoor 
Current Transformers 


Joatu up: 
C 


+ Weight Reductions Up to 54% 


Compared With Previous Designs 


% High Thermal Rating 
yr Increased Mechanical Strength 


Corona-Free Design for Long 
Insulation Life 


ERE IS A COMPLETELY NEW LINE Of cur- 
H rent transformers for outdoor use on 
power circuits 69 kv and below. They bring 
you many advances, including design fea- 
tures that result in excellent performance, 
high thermal and mechanical strength, im- 
proved insulation life, and mechanical ad- 
vantages that simplify installation. 


Most important, their ruggedness has 
been proved by exhaustive tests. Tempera- 
ture rise at normal current is low, allowing 
ample overcurrent in emergencies. The 
transformers are rated 65 times normal pri- 
mary current under short circuit conditions. 


For the complete story get your copy of 
the paper “Progress in Instrument Trans- 
former Design” by writing Allis-Chalmers, 
Milwaukee 1, Wisconsin. A-4109 


ALLIS-CHALMERS i 
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Design Height 


42” 
33” 


45" 
33” 


Floor Space 


14” x 19” 
22” x 22” 


14” x 19” 
a &£3F 


Gal. Oil}Weight (Ibs.) 


230 
490 


230 
490 













New Type SCW 
Previous Type 




























New Type SCW 
Previous Type 















46 New Type SCW 55" 16” x 23” 475 
Previous Type | 40%2”| 23” x 23” 18% 500 
69 New Type SCW | 61” 16” x 23” a 


Previous Type 4642" 12842” x 284%2"1 3 
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through surveys and have also devoted 
a large amount of effort to the devel- 
opment of what could be the basis of 
a unity organization of engineers. In 
the G-E association, engineers at all 
levels may become members, but those 
| in supervisory or managerial positions 
do not in general serve on committees 
although there is nothing to prevent 
them from doing so. 
Engineers unions were first formed 
to prevent their members being drawn 
| into a heterogeneous labor union. 
Some of these unions still retain their 
autonomy, while others have joined 
the newly organized Engineers and 
| Scientists of America, a_ national 
group. Some of these unions have 
been militant in their dealings with 
management, operating to negotiate 
grievances and using the machinery 
normally associated with labor unions, 
| Many companies have given much 
time and effort to determine what is 
right and proper in terms of compen- 
sation, job satisfaction, dignity, pro- 
fessional recognition, opportunity for 
position development, better two-way 
communication, together with proper 
facilities for doing the work assigned. 
They aim to relieve the professional 
employee from frustrations and worry 
so that he can do his best work. In 
industry where products are such that 
the engineering content is great, the 
If weight is a factor in the product you're in supervisors and managers are usually 
: engineers. And even though an engi- 
neer may not be a supervisor, either 
turing, turn automatically to WELLMAN. through the developments he makes 
or the designs he produces the engi- 
neer is making important independent 
We've been in charge of producing castings decisions that may well have impor- 
tant effects on the business. 






















The freezer’s automatic 
The stove and TV too 

The washer shuts itself off 
Then starts itself anew 


The car’sa Mushomatic Eight 

Remote controlled by knee 

And who's in charge of all 
this stuff? 


Unautomatic me! 


CASTINGS 
on the lighter Side 


mse 


charge of purchasing, engineering or manufac- 


on the lighter side, aluminum and magnesium, 
for almost half a century. Our four complete Handling Confidential Data 


plants assure you the controlled quality and the How can the engineer be taken into 


easy machinability that help shut off your the confidence of management with 
: ; reference to problems where the engi- 
neers knowledge or judgment is im- 
portant, if the manager knows. that 
such information could be of great 
value to a union for propaganda or 
bargaining purposes? This cannot help 
but build a wall between professional 
personnel and their management. It 
would be most unfortunate for confi- 
dential information to become avail- 
able to national union leadership who 
have no particular sense of loyality to 
a given plant. Management would 


production problems. 


Catalog No. 53 will fill you in on the details. 


tend to protect itself by not taking its 
; t MAGNESIUM AND ALUMINUM CASTINGS engineering personnel into its confi- 
dence. 


An engineer must show that he is 
ry WOOD AND METAL PATTERNS worthy of the trust placed in him and 


that he will conduct himself in a 
manner befitting a professional man. 
He knows that the product must 
THE WELLMAN BRONZE & ALUMINUM CO. be improved continually, new  prod- 


ucts developed and cost reductions 


Dept. 6, 12800 Shaker Boulevard Cleveland 20, Ohio achieved. It is his responsibility to 
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' Makes good products better... 


In 
all 
se 
ns 
€S 


‘nt 


ex 
vn 
mn. 
eir 
ed 
nd 
nal 
ve 
ith 
ate 
ery 
ns. 
ich 


en- 
TO- 
for 
Vay 
per 


nal 
ITY 

In 
hat 
the 
ally 
1gi- 
her 
kes 
ngi- 
lent 
yor- PRODUCT: Input transformer specially produced by the 


Western Electric Company for use in range mark generator 





of air-borne radar systems. As such, it performs a vital 

function in helping a bomber keep ‘‘on the beam.” 
into 
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el IKKodapalk 
reat ANSWERS: Choice of Kodapak Sheet IV insulation enabled ]D 


1 or 


PROBLEMS To design and build a transformer of minimum size 


that would function with maximum accuracy at all times. 


engineers to bring transformer well within limits of 


nelp See MEE a aha hea ; Pt 
6s" miniaturization” schedule set up for complete system. Uniform 
on: : 

It dielectric strength (in excess of specifications) .. . uniform 








ynfi- | chemical composition and stable dimensions . . . helped assure 
a ; 2 : : “Kodapak” is a trade-mark 

vail- reliable product, helped reduce unit manufacturing costs. 

who 

y to 

ould 
x its For further information on this and other applications, address: 
onfi- Cellulose Products Division, EASTMAN KODAK COMPANY, Rochester 4, N.Y. 
i Sales offices: Sales representatives: Distributors: 

and New York, Chicago, Cleveland, Philadelphia, San Francisco, Los Angeles, Portland, 
me a Dallas. Providence. Seattle (Wilson & Geo. Meyer & Co.); 
nan Toronto, Montreal (Paper Sales Ltd.). 
must 
yrod- 
tions 
y to 
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(side view — 
ace view! ___— glass indicator 
—S=— metal face of appliance 
~~ speed clip 


Lancaster 198: “clip-on” indicators 


You speed up your whole production line when you use simple Lancaster 
“clip-on” signal indicators in place of complex indicator assemblies. This 
assembly technique will simplify the mounting of small nameplates, too. 
One glass part, a speed clip ...and snap into position. That’s all! No bolts, 
nuts, washers or costly assemblies. (See sketch above) 

Lancaster glass is custom-made to your specifications. Even miniature and 
intricate parts can be produced to close tolerances. Special molding processes 
give depth to letters, numbers and designs. And several fired-in permanent 
colors can be used economically on a single piece. 

Glass will not warp, rust, stain, corrode, discolor, rot or wear out. It stays 
easy-to-clean, sparkling and attractive. Capitalize on these special properties 
of glass. They add utility and sales appeal to any product. 

Let Lancaster’s design-engineers show you how glass “clip-on” signal indi- 


cators can cut installation costs on your product. Send this coupon, today... 








T | 
| Le 

; THE aucadter Leud COMPANY 
j LANCASTER 1, OHIO | 
[] Please send me more information on how Lancaster glass ‘‘clip-on" signal indicators | 
i can cut assembly costs on my product. | 
i [_] Enclosed are my specifications. Please tell me how Lancaster glass parts can im- | 
i prove my product. 
! NAME Reel Det | 
| I lipase incom — aiaiceine cdma: 
; ADDRESS Tinie ‘ » - = 
1 city pai i istiatmepiiinnnaans:. 
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|} Managers 


maintain the quality of the product 
and to assist in reducing complaints, 
He must do all he can to protect the 
interests of his company in design, 
manufacturing and marketing. 
Ethical practice may be difficult 
within a local independent union, but 
with a national union, the temptation 
for unethical practice would become 
even greater, particularly where com- 
peting company or vendors employees 
are involved. There are many problems 
to be solved in this area by the national 
union when it has in it engineers and 
scientists from all kinds of industry, 
As more and more power is concen- 
trated at the top, the stakes become 
higher and the temptation greater to 
feel that the end justifies the means. 
Since ESA is a union group that 
is different from any of the other so- 
cieties in that it automatically excludes 
and supervisors from its 
membership. Nevertheless the stated 
objectives of ESA are similar in es- 
sence to some of the other engineering 
groups that are working towards a 
unity program. Those who have the 
welfare of engineers at heart should 
make it their business to give this 
whole matter serious and unbiased 
study. Let’s be sure of how we want 
this unity program developed. Some of 
the difficulties of operation with 
groups more or less in competition is 
indicated when one considers the oper- 
ation of committees in the technical 
societies or National Society of Pro- 
fessional Engineers who may have in 
their membership persons who are also 
active in ESA. This could result in 
supplying channels of information 
either into the technical societies or 
into ESA that might be used in a man- 
ner inimical to the interests of the 
na 


. i 4 
groups involved. OU 


Abstracted from a talk given before 


| the 6lst Annual Meeting of the Ameri- 
| can Society of Engineering Education, 


Gainesville, Fla., June 22-26. 


Huge Motors for 
Wind Tunnel 


INSTALLATION of electric motors that | 
are as high as a two-story house is | 
the first major step in the assembly | 
of what is believed to be the world’s | 
largest rotating machine. The two mo- | 
tors, rated at 83,000 hp each, and a | 
smaller pair, rated at 25,000 hp each, 
will produce a total of 216,000 hp 
to drive five huge compressors. These 
will create man-made hurricanes for 
transonic and supersonic wind tun- 
nels of the propulsion wind tunnel 
facility at the Arnold Engineering De- 
velopment Center. This center is the 
newest of the nine research, develop- 
ment and testing centers of the Air 
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Principle 


ro wae SN wai Inthe complete Acro-Mu line 


al fy : N \ N\ there can be found every con- 
tion, | LVN \\ ceivable type, size and rating 
in miniature precision snap action 
switches. There are over 7000 specifications to choose from. 
And since Acro makes more types of standard switches than 
anyone else, you can probably find the switch you need for 
your particular application right in our catalog. If not, our 
skilled engineers will gladly work with you to develop it 
economically. 

We have recently completed an expansion and moderni- 
zation program at our plant in Columbus. Further expansion 
is underway in our construction of the world’s most modern 
precision switch plant. We are ready to serve you from the 
biggest line of precision, miniature snap action switches, 
made to the highest quality standards. 


Write today for up-to-date catalogs. 


ACRO MANUFACTURING COMPANY 


COLUMBUS 16, OHIO 
COIN SWITCHES, OPEN BLADES, PHENOLIC ENCLOSED, METAL CLAD, MINIATURES, HIGH VOLTAGE, D.C.. PUSH BUTTON, PANEL MOUNTS 
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OREMAN 
SYLVANIA 


If you feel you are ready for a 
step upward — SYLVANIA offers 
you a lifetime career opportunity. 


Perhaps you have had some super- 
visory experience — or — a natural 
ability to handle a supervisory posi- 
tion. It’s necessary that you have 
background in either electrical, 
mechanical, or industrial engineer- 
mg. 

SYLVANIA’s special advancement 
program assures that men will 
advance as rapidly and as far as 
their ability permits. Benefits you 
receive as a SYLVANIA employee 
are many. 


If you are an aggressive, career- 
minded man, we would like to 
hear from you. 


Send your resume to: 
JOHN C. WELD 


Supervisor of Employment 
254 Rano Street, Buffalo 7, New York 


DONALD BRADLEY 
Personnel Supervisor 
70 Forsyth Street 
Boston, Mass. 










ELECTRIC PRODUCTS INC. 


RADIO AND TELEVISION DIVISION 
- 254 RANO STREET 
BUFFALO 7, NEW YORK 


Force’s Air Research and Develop- 
ment Command. The center’s facili- 
ties, now under construction, will 
provide the nation with the means for 
testing and evaluating supersonic air- 
craft, guided missiles and aircraft en- 
gines. 

Westinghouse Electric Corporation 
built the motors at its East Pitts- 
burgh plant and is in the process of 
constructing the compressors at Sun- 
nyvale, Calif. When put together 
tandem fashion, the entire machine 
will be almost 500 ft in length. The 
motors were picked up by a giant 
overhead crane, which stands nearly 
100 ft high, lifted up 70 ft in the 
air and lowered through the roof of 


the motor-drive building into their 
mountings. 
Although the machine will repre- 


sent the highest stored energy of any 
rotating mass ever built, it will be 
brought to a halt in about 3 min by 
rheostats, which are 
ondary control. 

The five compressors now under 
construction at Sunnyvale are not ex- 
pected to be completed for at least 
another year. The transonic com- 
pressor, however, which will push the 
air through the tunnels at speeds 
above the speed of sound, will be 
four compressors coupled as one. 

The blades the compressor 
measure 2 ft across the face, 6 ft 
in length and will rotate on a spindle 
18 ft in diameter. Weighing almost 
two-thirds of a ton each, the blades 
will be solid forgings rooted to enor- 
mous disks. 0 i 


used for sec- 


for 


Spinning vs Drawing 


Errect of limitations of shape, cost 
factors, dimensional accuracy and 
metal flow characteristics were thor- 
oughly discussed in a paper “An Eval- 
uation of Spinning vs Drawing” by 
J. W. Lengbridge before the recent 
annual meeting of the American So- 
ciety for Tool Engineers in Detroit. 
Specific cost factors are tabulated for 
tools and production cost for a part 
adaptable to either 
sizing the tool but higher 
piece cost for spinning. Tooling for 
typical parts is shown in detail with a 
discussion of spinning technique. 
An table rates all the 
usual materials for adaptability to the 
spinning operation and the discussion 
covers the effect of contour on the 
selection of spinning or drawing. The 
author points out that each process is 
logical under certain circumstances, 
and that they can supplement each 
other as well as compete on a cost 


method, empha- 


low cost 


extensive 


basis. For copies of the paper write 
to A.S.T.E., 10700 Puritan Ave., De- 
troit 31. Ooo 








| 1. Additional 
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Reader 
Inquiry 
Facility 


e A regular feature in each issue, 
the Reader Inquiry Facility in- 
cludes postpaid return cards for 
qualified readers to use to obtain 
without charge, 


information from 
the manufacturer on any prod- 
uct or service described in New 
Components and Materials de- 
partment in the current issue. 


2. Copies of manufacturers’ pub- 
lications reviewed in Literature 
for the Asking in each issue. 


3. Single copies of reprints of | 


selected feature articles cur- 
rently listed in Feature Article 
Reprints section. 


4. Further data from the source 
on any product described in 
Advertisements in the issue. 


Each item reviewed in the issue 
is assigned a key number which 
is repeated with the title of the 
item in the Reader Inquiry Fa- 
cility on the page where the re- 
turn card appears. Circle the 
numbers on the return card for 
the items selected, fill in the card 
completely and mail. Reader in- 
formation must be legible and 
complete, and cards must be mail- 


ed within 60 days after publica- | 


tion to secure this free service. 
All reprint titles currently avail- 
able without charge through the 
Reader Inquiry Facility are listed 
in each issue in “Feature Article 
Reprints” department; turn to 
Contents Page for location. 
Because of the expense involved 


in producing these feature article | 


reprints, longer articles and book- 
lets including several reprints on 
related subjects are offered at a 
modest charge intended to cover 
printing, handling and postage. All 
orders must be accompanied by 
remittance, 





including 3 per cent | 


sales tax for New York City de- | 


liveries. 
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Applications... 


Arc Welders Industrial Truck 


Bowling Foul Indicators Battery Charging 

Computer Power Supply —_ Jet Engine Starters 

Counters Low Voltage Lighting 

Dictating Machines Controls 

Electric Brakes Magnetic Amplifiers 

Electric Clutches Magnetic Memory 
Devices 


Electric Razor Device 5 : 
Motor Speed Control 
Motion Picture 

Arc Projectors 


Electroplating 
Elevator Controls 


Elevator Motor ‘los 
Operation Oscilloscopes 


Facsimile Telegraph Portable Radios 


Radio Transmitters 
TV Boosters 


Fast Chargers 
Fence Chargers 


Generator and TV Sets 

Motor Fields Therapeutic Machines 
Guided Missiles U.H.F. Convertors 
Guided Target Planes Voltage Regulators 
Gun Fire Control X-Ray Machines 


Our engineering department will be glad to aid 
you in the solution of your rectification problems. 
Submit your requirements and let us make recom- 
mendations . . . without obligation, of course! See 
our catalog in Sweet’s Product Design file, or write 
us for Bulletin No. EM-1. 


RP 


Seletron and Germanium Division 


RADIO RECEPTOR COMPANY, Inc. 



























Since 1922 in Radio and Electronics 


SALES DEPARTMENT: 251 WEST 19TH STREET « NEW YORK 11, N. Y. 
FACTORY: 84 NORTH STH STREET ¢ BROOKLYN 11, N. Y. 








Design 
Trends 


(Continued from page 156) 





also has a low temperature coefficient, 
| The voltage difference then becomes 
| the error signal which is fed to the 
| grid bias of a thyratron tube. Plate 
| current of the thyratron is supplied to 
the control winding of a saturable 
| reactor with a power winding in 
series with the filament power supply 
for the X-ray tube. 

Continuous control of filament cur- 
rent over the full range is obtained by 
varying the bias on which a_phase- 
shifted a-c voltage is set, as shown in 
the circuit diagram, Fig. 3. This 
method allows high gain and a sta- 
bilization ratio of 75 at all settings 

| of the control, reducing the possible 

| 15 per cent variation to = 0.1 per cent. 

} 












LET THESE MOTORS 
DO YOUR DIRTY WORK 





As the gain was increased, the pos- 
sibility increased for oscillation at 
some point over the wide range of 
settings. Addition of filter systems 
and damping gave the desired free- 
dom from oscillation. The control is 
also designed to shut down the diftrac- 
tion unit if the high-voltage circuit 
opens or if the X-ray current rises 
above a safe value. cS i3 





SMITHway totally enclosed 
fan-cooled motor—a frame 
within a frame and both are 
cast iron. Efficient, high-ca- 
pacity, double-locked fan 
forces air through self-clean- 
ing ducts. Heat is dissipated— 
dirt, dust and corrosive vapors 
can’t get into the sealed motor. 





Cast iron construction is one of the 
many outstanding features which 
makes these motors superior under 
service conditions involving dirt, 
dust and corrosion. Cast iron frame, 
cast iron end bells—the complete 
enclosure is cast iron —all exposed 
parts are cast iron. Ideal for petro- 


Recorder and Amplifier 
in a Single Case 


leum, chemical and other rugged FRONT view of the new Voyager pro- 
; : 
: . aa fessional tape recorder shows the 
ications. , 
industrial applications standard recorder with the small, light- 
SMITHway totally enclosed fan- weight amplifier in operating position. / 


Designed by Magnecord, Inc., Chi- 
cago 10, Ill., the unit weighs 42 lb 
and has closed case dimensions of 19 


cooled motors are built to standard 
NEMA frames to meet the highest 










SMITHway totally enclosed 
non-ventilated motor. Stand- 
ard NEMA frames. Cast iron 


construction of all exposed standards of electrical performance. | x 7 x 17% in. The portable carrying 
parts keeps these motors, by ca are am dled we lifer 
the thousands, on the job re- TEFC motors are built in sizes from case 18S Gesignec to mount the ampnnel 
gardless of dust, dirt and cor- : . and recorder back-to-back when 
rosive conditions. Available in 5 to 125 HP. Parts and service avail- 


ratings from 1 to 5 HP. 


closed for transport. Interconnecting 


able throughout U.S.A. Get com- 
plete information from nearest office 
or write today. 


ee ee mg 


ae ee oe eee dich Biles = JERS fie 


S718 SMITHway STREET, LOS ANGELES 22, CALIFORNIA + 1006 WEBSTER STREET, DAYTON 4, OHIO 


Offices in Principal Cities. International Division, Milwaukee 1. 





308 ELECTRICAL MANUFACTURING 





rOo- 
he 
ht- 
yn. 
hi- 

lb 

19 
ng 
1er 


en 
ng 


NG 





AUGUST 








In this typical coil winding operation, Polyken tape is used to tape 
down the leads of television and radio coils. This is just one of many 
examples of the way Polyken develops tapes for money-saving uses. 


651 653 


| PHYSICAL PROPERTIES OF Tan Crepe Ton Flatback 


POLYKEN PAPER TAPES | 652 654 





























Black Crepe Black Flatback 
| Thickness, Total (mils) 9.5 6.5 
Tensile Strength 
| (warp, Ibs. /inch width) 20 50 
| Adhesion, Steel 25 45 
Adhesion, Bakelite 
| Grade XX (oz./inch width) 30 30 
| Tack Level 5.0 6.0 
| Dielectric Strength (volts) 1500 2000 
| Insulation Resistance (megohms) | >100,000 >100,000 
| Electrolytic Corrosion | 0.15x108 0.15x108 
| (Micromicromhos) Beate - 
| Electrolytic Corrosion Factor | 0.90 0.90 
Coil winding 


Typical Applications Mechanical holding 





INDUSTRIAL TAPES 


Department of Bauer & Black 
Division of The Kendall Company 


1953 





TAILORED TO YOUR JOB 





4 new Polyken Tapes 





z...and 





Now POLYKEN produces the 
electrical tapes you need 


Up to now, Polyken has specialized in cloth and 
plastic backed tapes. By specializing, each tape 
has been designed to meet ideal requirements for 
specific applications. 

Now, we have put this same extra effort behind 
the development of better paper electrical tapes 
for coil winding. Here is low cost, easy-to-handle 
paper tape with outstanding adhesive qualities, 
longer life and better electrical characteristics. 
Like all other Polyken tapes, they are ‘‘tailored 
to the job.” 

These new paper tapes make Polyken more 
than ever your “‘one-stop”’ supplier for electrical 
tapes—helps simplify ordering and saves money 
through quantity discounts. Call your Polyken 


supplier today. 








SSS a ne SS ee —y 
| Polyken Dept. EMH | 
222 West Adams St., Chicago 6, Illinois 
Please send me physical properties and complete in- | 

mj «formation on Polyken Electrical Tapes for Industry. | 
ee 7 
Company 
Street Address | 

| 

City. Zone State | 

ae a CS SS SS SS SE SS SS SS GS SNE SND SY SED SE SN SD GED GND al 





Model C—2-pole 
A.C. induction type 





Model O—2-pole 
reversible capacitor 
type (for 6 or 12 or 

24 volt A.C. only) 





Model D—4-pole 
A.C. induction type 
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WITH GENERAL INDUSTRIES’ 
Smooth Power MOTORS 


1/50 to 1/500 H.P. 


@ From the many types of General 
Industries Smooth Power Small 
Motors, you can select the model and 
size to meet your requirements for a 
dependable source of smooth power 


in a space-saving package. 


Write for illustrated booklet showing 


outputs, dimensions, and characteristics 


of these top-quality, low-cost motors. 


The GENERAL INDUSTRIES Co. 
DEPARTMENT ML e ELYRIA, OHIO 


cables need not be disconnected. The 
two components are hinged so that 
for operation, the amplifier swings up 
and forward to rest on top of the 
recorder, flush with its front. The case 
parts are joined by slide hinges so the 
amplifier can be detached and oper- 
ated beside the mechanical unit. The 
case provides storage space for tape 
and parts. Ooo 


Surge Suppression with 
Selenium Rectifiers 


HIGHLY INDUCTIVE CIRCUITS in d-¢ 
machines and equipment present an 
insulation problem because of the 
high self-induced potentials created 
when the circuit is suddenly opened. 
The are following the switch contacts 
to some extent limits the voltage surge 
in the circuit, but in most cases this is 
not sufficient. Some form of protec- 
tion is required or a high insulation 
factor of safety and heavy switches 
will be called for. 

Several methods are used to absorb 
the energy of the magnetic field and 
prevent these dangerous self-induced 
voltage surges. The most common is 
the use of resistors, lamps, Thyrite, 
etc., across the inductor, or magnet. 
However, none of these methods is 





+ ~ 
—_— 
+ === 
+ in 
Operating Discharging 


Selenium rectifier connected as surge 
suppressor in highly inductive d-c coil 
circuit. 


completely satisfactory for proper pro- 
tection of magnets, tube-type recti- 
fiers, selenium rectifiers, motor-gener- 
ator sets or alternator fields. 

For surge suppression, a shunting 
resistor and discharge switch are nec- 
essary. To hold this surge down to a 
practical limit, the value of the shunt- 
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PHILADELPHIA TRANSPORTATION COMPANY, Philadelphia, Pa., uses 
FLEXLOC Self-Locking Nuts on the rear axle flanges of its buses. 
This carrier has found that FLEXLOCs eliminate sheared studs, 
reduce maintenance, save time and money. 
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How FLEXLOC 


locknuts work 


FLExLOcs lock and stay put on a 
threaded member regardless of the 
vibration encountered. Here’s how 
they work. The slotted top or locking 
section is divided into six equal, flex- 
ible segments, closed in to make the 
inside diameter of the nut smaller 
than that of the companion bolt. 
When the FLEXLOC is applied, these 
are expanded by the bolt. The spring 
tension of the resilient segments locks 
the nut securely at any desired posi- 
tion on the bolt once the locking 
threads are fully engaged. 


FLEXLOCs can be used over and over 
again. When expanded by the bolt, 
the locking section remains within 
the elastic limit of the metal. This 
permits the locking segments to return 
to their normal position, ready for 
reapplication to the bolt. 


FLEXLOCs are one piece, all metal— 
nothing to assemble, come apart, 
lose or forget. They can be delivered 
in any quantity in a wide range of 
sizes. Stocks are carried by industrial 
distributors everywhere. Write for 
literature and samples. STANDARD 
PRESSED STEEL Co., Jenkintown 
9, Pa. 


LOCKNUT DIVISION 





JENKINTOWN PENNSYLVANIA 


Che Seidl Gear : A START FOR THE FUTURE 
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Speaking of 


FURNAS 
CONTACTORS 
Lennox Furnace says, 

“Closest...to what 
we consider ideal 
mM Cunt) 
air conditioning 

Ce 





































































New Size2¥%2 = 
Magnetic Contactor 
and Starter 


Now being offered... 
another in-between size 
that saves you money and 
space. Available in re- 
versing styles. Rated 20 hp 
at 208-550 v, 30 hp 
at 440-550 v 
ac polyphase; 
5 hp at 110 v, 
10 hp at 
208-220 v 

ac single 
phase. Ask 
for bulletin 
on YG series. 














Furnas Electric representatives are 
located in major cities coast to 
coast. For information and free bul- 
letin describing the complete line 
of Furnas motor controlequipment, 
write to Furnas Electric Company, 
1024 McKee St., Batavia, Illinois. 


KEEPING LENNOX HOME 
AIR CONDITIONING SYSTEMS 


working efficiently and quietly is the job 
of Furnas Electric magnetic contactors. 
Frank Osborn, air conditioning en- 
gineer at Lennox Furnace Company, 
gives these reasons why he selected 
Furnas Electric contactors: 


QUIET OPERATION: 


Mr. Osborn likes Furnas 
tactors because they are “ 
of operating hum.” He comments: 
“quietness ...is of utmost importance 
in residential air conditioning applica- 
tions.” 


EFFECTIVE PERFORMANCE: 


Since residential air conditioning sys- 
tems are subject to wide voltage fluc- 
tuations, Osborn points out that the 
Furnas Electric contactor has a big ad- 
vantage with “its relatively low inrush 
and holding current characteristics.” 


LOW ORIGINAL COST: 


The price of Furnas Electric contactors 
is hard to beat. Compared with other 
types, Mr. Osborn says this: “Furnas con- 
tactor is in a price and duty range more 
compatible with the residential appliance 
market.” 


Electric con- 
relatively free 


These are important reasons why Furnas 
Electric contactors are especially suited 
for use on air conditioning systems. 
Proved in performance in a wide range 
of applications, Furnas Electric equipment 
has built a record that speaks with 
authority. 


ELECTRICAL 


ing resistor would have to be so low 
as to be impractical from the stand- 
point of the added load it would place 
on the power supply, even though 
this is for but a short interval of time. 
Fuses normally used to protect the 
magnet are inadequate if a low re- 
sistance is shunted across the magnet 
at the time of discharge. It is, there- 
fore, necessary to increase the size of 
the fuse to take care of the added 
load of the shunting resistor. When 
this is done, the fuses are too large 
for the proper protection of the mag- 
net for normal operation when low 
resistance is not shunted across the 
load. 

As an alternate to the method de- 
scribed above, the resistance could be 
connected across the magnet continu- 
ously. However this causes waste of 
power. 

The selenium rectifier can take the 
place of a shunting resistor and dis- 
charge switch for surge suppression. 
When so used, the rectifier has none 
of the disadvantages mentioned 
above. As shown in the diagram, the 
rectifier is connected in the blocking 
direction across the two-pole switch 
in the d-c line. 

During normal operation, the sele- 
nium rectifier acts as a high re- 
sistance shunt, drawing only a small 
leakage current. At 250 volts, a 14- 
cell rectifier passes a blocking leak- 
age current of 20 ma. When the two- 
pole line switch is opened, the voltage 
induced in the magnet coil is im- 
pressed on the rectifier. This voltage 
is opposite in polarity to the line 
voltage so the rectifier acts now as a 
low resistance shunt for energy dis- 
sipation. 


Data on Performance 


The performance of the selenium 
rectifier in surge suppression has been 
proved in tests by the Accurate En- 
gineering Company, Chicago. The 
magnet employed in the tests was 
rated at 32.4 ohms, 7.71 amp, 250 
volts. These are the results: 

Test No. 1—No protection placed 
across the magnet except oscillograph 
circuit. When magnet circuit placed 
was interrupted, peak voltage read on 
oscillograph was 4850 volts. Zero 
voltage was reached in M2 sec after 
the switch was opened. 

Test No. 2—Same magnet used ex- 
cept 324-ohm resistor was connected 
in parallel with magnet. This resist- 
ance was ten times that of the mag- 
net. Upon magnet circuit interruption, 
peak voltage read on oscillograph was 
2350 volts. Decay period was about 
Ye sec. 

Test No. 3—Same magnet used ex- 
cept that a resistor with a negative 
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For Superior 
insulation at high temperatures, 

resistance to heat shock, accuracy, 

strength, permanent rigidity and low cost. 


>» » 





If you will give us de- AlSiMag ceramics can be extruded in uniform cross sections in almost any 
ments our engineers 
will be glad to submit 
suggestions without 
cost or obligation. Try 
AlSiMag ceramics for 
best results at low cost. 


machined before firing. This is the fastest and best way to produce many 
shapes which seem complex but which are actually quite practical and 
economical .. . AlSiMag ceramics are not affected by normal operating 
temperatures of electrical appliances and do not rust, corrode or car- 
bonize. They are uniform physically and dimensionally, are totally and 
permanently rigid and do not deteriorate with time. 


eo 
oe 
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tails of your require- e design. These extruded sections can then be sawed and economically 
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® A SUBSIDIARY OF % S2ND YEAR OF CERAMIC LEADERS EI? 
MINNESOTA MINING AND 


mnurcranc comme © AMERICAN LAVA CORPORATION 


CHATTANOOGA 5, TENNESSEE 


OFFICES: METROPOLITAN AREA: 67) Broad St., Newark, N.J., Mitchell 2-8159 © SYRACUSE,N. Y.: 330 Arlington Ave., Phone 76-5068 © CLEVELAND: 5012 Euclid Ave., Room 2007, Express 1-6685 
NEW ENGLAND: 1374 Mass. Ave., Cambridge, Mass., Kirkland 7-4498 © PHILADELPHIA: 1649 N. Broad St., Stevenson 4-2823 ©@ ST. LOUIS: 1123 Washington Ave., Garfield 4959 
CHICAGO: 228 N. LoSalle St., Central 6-1721 © SOUTHWEST: John A. Green Co., 6815 Oriole Dr., Dallas 9, Dixon 9918 © LOS ANGELES: 5603 N. Huntington Dr., Capital 1-9114 

































































































FOR ACCURATE 


READINGS AT 
50 FATHOMS 


BENDIX 
DEPTH 
RECORDER 


USES A 


HAGEN 


SYNCHRONOUS 
MOTOR 


ON LAND... 
OR AT SEA... 


If your application calls for a 
small, powerful, synchronous 
motor, you can rely on Hagen. 
Hagen motors have a powerful 
48 in. oz. starting torque at 1 
RPM, 40 in. oz. synchronous 
torque at 1 RPM. Available in 
standard or reversible type 
motor with voltages up to 550 
(without resistors or accessories). 
Frequencies of 25 to 60 cycles, 
= ge speeds from 1/6th to 1800 


Subsidiary of EAGLE SIGNAL CORPORATION 









voltage characteristic, such as Thyrite, 
was in parallel with magnet. When 
magnet circuit was interrupted, peak 
voltage read on oscillograph was 1750 
volts. Decay period was 42 sec. 

Test No. 4—Same magnet used, ex- 
cept that a 14-cell selenium rectifier 
was connected across a 30-amp stand- 
ard two-pole switch in the blocking 
direction. When magnet circuit was 
interrupted, the discharge voltage was 
read as 262 volts on the oscillograph. 
Thus, the voltage surge was about 12 
volts above the line potential of 250 
volts. Decay time was 10 sec. Arcing 
at the switch was barely detectable. 


| 


Mercury Eccentric for 
Vibrator Drive 


THE COMBINATION Of an adjustable- 
speed d-c motor and mercury-filled 
rotors produce a wide range of fre- 
quency and amplitude in a vibration 
testing machine, designed and built at 
the U. S. Naval Ordnance Labora- 
tory. Described as the largest machine 
of its type yet made and known as 
the High Capacity Vibrator, the ma- 
chine can hold a 6000 Ib load, on a 
table measuring 5 by 6 ft. 

The machine is of the reaction type, 
with a maximum available reaction 
force of 50,000 Ib peak value. The 
direction of vibration is vertical. The 
machine is driven by a 30-hp d-c 
motor, the speed of which can be 
varied by controlling the voltage ap- 
plied to the armature of the motor by 
a nearby motor-generator set. The fre- 
quency of vibration depends on the 
speed of the drive motor, and ranges 
from about 300 to 5000 cycles per 
min, depending on the amplitude and 
the length of time the test is to be 
maintained. 

The eccentric forces that set up the 
table vibrations are developed by two 
mercury - filled rotors. These are 
mounted on the underside of the vi- 
bration table and connected to the 
drive motor through universal joints 
and gears. The rotors turn in opposite 
directions so that the centrifugal 
forces will balance in the horizontal 
direction, leaving only the desired ver- 
tical forces. Each rotor is constructed 
as a hollow cylinder divided into three 
chambers by radial partitions: each 
rotor contains 84 lb of mercury. 

When the vibrator is started up, 
centrifugal force causes the mercury 
to spread out in a tube of constant 
radial thickness around the inside ot 
the cylinder wall. By applying static 
air pressure (up to 330 psi for max- 
imum peak force) to two of the cham- 
bers, some mercury is transferred to 
the third. This results in an unsym- 
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New G-E low-temperature Pyranol* subminiature capac itor 
averages 20° smaller than a comparable oil-filled unit. It is 
as small as the old subminiature wax unit. yet has superior 
life characteristics. 


low-temperature 


PYRANOL 


G-E subminiature metal-clad capacitors 


feature new low-temperature PYRANOL dielectric 
NO DERATING OVER RANGE —55 TO +85 C 


If you need a wax replacement because of the elimination of character- 
istic J (wax) from the proposed MIL-C-25 specifications, you need not 
go toa larger c apac itor (or continue to use an unac ceptable product). 

General E le -ctric’s new low-te mperature Pyranol subminiature capac i- 
tors are as small as wax units, yet have superior life characteristics 
which make them a “natural” for military equipment. 


High dielectric strength with exceptional stability is provided by 
new low-temperature Pyranol liquid dielectric. New, improved low- 
temperature Pyranol makes possible a small-size tubular capacitor 
with prac tically flat temperature vs. capacitance characteristics. 


Silicone end seals, a G-E exclusive, provide exc eptional resistance 


to physical and thermal shocks—and permit soldering right up to 
the bushing without danger to the seal. 





Designed for applications in the temperature range from —55 to 
+85 C without derating these capacitors can be supplied in either 
tab or exposed foil designs in ratings from .001 to 1.0 muf. in 
voltages of 100, 200, 400, and 600 volts d-c working. 


For high-temperature operation, —55 to +125 C without derating, 


— ~—— ep another new tubular line—Permafil solid-dielectric subminiature 
a New low-temperature PYRANOL | | : Si ea a hess T 


Solder right up to the bushing. No helene of crac bine be- 
cause G-E end seals are silicone rubber—not glass. 


| 












no capacitors, is available. These capacitors meet all requirements 

. Pot of JAN-C-25. 

.. | | If your requirements demand the highest performance standards 
| | | | } for subminiature capacitors, it will pay you to check with your 
ee =a nearest G-E Apparatus Sales Office, or write General Electric Com- 
Ee ee ee ee ee pany, Section 442-9, Schenectady 5, N. Y. 

| “4-20 ° 0 20 46 «60 B06. 100 : ; 


*Reg. trade-mark of General Electric Company. 
TEMPERATURE IN DEGREES CENTIGRADE 
Capacitance vs. temperature is shown by this typical curve. (472, can prut your confldlence 7 — 
G-E low- -temperature Pyranol subminiature metal-clad ca- 


pacitors have only a small capacitance change through the 
— o & N c RAL z LE CTR i C 








Design Electronic Controls for RELIABILITY IN SERVICE | 
with Alden Components for PLUG-IN UNIT CONSTRUCTION 


Be sure your Engineers are anaes with the Alden Handbook of plug-in unit design. Presents 
tr 


complete line of basic components of tremendous flexibility for adapting your equipment to plug-in 
construction, 








ST FREE 250-PAGE “ALDEN HANDBOOK” | 





— —— 5 YOUR 
oO © conte 
et +} = FOR PLUG-IN 


JUMPER STRIP 
PREPUNCHED TER-= 









5 PACKAGE 
MINIATURE _ Eliminates wiring CARD-MTG. CHASSIS. 
MINAL MTG. CARD’ TERMINALS for common circuits SOCKETS : 
You can use Alden Terminal Mounting Card with Alden Miniature Terminals, Jumper Strip and 
Sockets staked to accommodate any circuitry — making complete units ready for housing. 
Components snap into unique Alden Terminals, are held ready for soldering. 
2 To mount this vertical cireuitry, ALDEN PLUG-IN PACKAGES AND 
e CHASSIS give tremendous variety with standard components 4 SIZES: 
ALDEN ‘ {an | faeces | aa % 
Aes oe gg Wes: [enece 
a oem ip he} oe } es ahia sip 
~ |? ce ts > Peoe 
7“??? ALDEN tryLt_tir___s 
seo? @ BASIC CHASSIS 2” 4” 8” , 


Alden components provide standard plug-in or slide-in housings—with spares, your circuits become units replaceable in 30 seconds, 


Give chassis easily traceable interconnects and 30-second 
® replacement with ALDEN SERVE-A-UNIT KIT 


IT’S AS SIMPLE AS THIS Arrange Alden Side Rails (1) GIVING YOU !) Chassis that plugs in, locks and ejects 
and Alden Lock Frame (2) with half turn of the wrist. 2) leads so beautifully 
© to suit your chassis. Alden organized, accessible and identified that non-technical 
Serve-A-Unit Locks (3) -« Personnel can service. 
mount in your chassis to en- 3 
gage pre-punched holes in 
Alden Lock Frame (2) to 
pilot, draw in, lock or eject. 
Arrange Alden Back Connec- 
tors (4) in orderly row on 
Alden Lock Frame. Mount 
mating Alden Back Connec- 
tors on your Chassis. 















ALDEN BACK 
CONNECTORS 


4, Assign to each unit ALDEN SENSING ELEMENTS — to spot trouble instantly: 


> MINIATURE MINIATURE MINIATURE 
: c INDICATING INDICATING 
Oo albums LIGHT FUSE HOLDER 







125 N. Main $t., Brockton 64, Mass. 
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Save 


Draftsmen’s 
Time 


YOUR TYPIST ~ 
CAN DO 
THE JOB 
BETTER 





The Vari-Typer lettering machine is the 


fastest and most economical method of 
lettering specifications on tracings and draw- 
ings. It is four to five times faster than hand 
lettering and is operated by an office typist. 
Every letter and figure is uniformly clear and 
distinct. Instantly changeable type, with 
hundreds of different styles to choose from 
in sizes ranging from 6 
point to 18 point. Write 
today for information. 







'werererrr ce 
5 A, set esta sit 


RALPH C. COXHEAD CORP. 
| 720 Frelinghuysen Avenue. 
| Newark 5, N.J. 


Lettering Machine | 


Body copy produced on DS] Model. Head- 
lines photo-composed on the Headliner. 


i ie tate on 
| 
| 


Please send Vari-Typer Boot 198 


NAME .cccccccccccccccccccccccccccsese 
COMP AN Y cocccccccccccccccccccccese 
ADDRESS. ececcccccccccsccccsccccece 
CIT Y ssceceeee ZONE. STAT Exee 


| 
| 
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moving 


ELECTRICAL 





Drive motor and gear box for vibra- 
tion tester are in housing at the left 


of machine. Underside of  spring- 
mounted test table, right, carries the 
mercury eccentrics. Panel in the back- 
ground has air valve that controls the 
distribution of mercury within the 
drive rotors. (Official U. S. Naval Ord- 


nance Laboratory Photo) 


metrical distribution of the mass. A 
centrifugal force proportional to the 
pressure difference in the chambers 
thus acts on the shaft of the rotor. 

The reaction force is determined 
only by the static air pressure used 
for control. This may be varied inde- 
pendently of the frequency as set by 
the speed of the driven motor. The 
air enters the rotor chambers through 
the hollow shaft of the rotors by 
means of a rotary seal. 

The rotors are mounted so that the 
large mercury-filled chambers in each 
rotor revolve in the same relative 
positions. The maximum permissible 
amplitude of vibration thus imparted 
to the table is of the order of ‘2 in. 
or % in. single amplitude. This means 
that movement % in. above and below 
the static position of the table com- 
prises one cycle. 

Other features of the new vibrator 
are force-feed lubrication for the big 
rotor bearings, and forced-draft ven- 
tilation to cool the oil and other 
parts. This combination of 
electrical and pneumatic drive ele- 
ments makes remote contro] a simple 


arrangement. In addition, timing de-* 


vices can be installed so that the en- 
tire testing procedure can be _ pro- 
grammed automatically. This is an 
advantage when the test involves 
some hazards to operating personnel. 


Quick Heat Soldering Iron 


Two MAJOR REQUIREMENTS dictated 
the design of a new quick-heating 
soldering iron developed by the Vasco 
Division of Mitchell Industries, Inc.. 
Mineral Wells, Texas. The iron had to 
come to full heat in 5 sec and it should 
be balanced for ease of operation in 
any position as compared to gun type 
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HERE’S AN ANSWER TO 


INSULATES AGAINST 
HEAT OR COLD 





questions 
about 
sponge rubber 


ABSORBS 


DAMPENS , 
———sounps > 


PREVENTS 


nen 
_ CONTROLS 


VIBRATION 





Natural Rubber ASTM Specifications 
No. D1056-51T 


MEETS ASTM SPECIFICATIONS... 


No. 3832 Soft Density RNI1 
No. 4022 Medi Densi 
AVAILABLE IN FOUR DENSITIES ... FIVE COLORS | No ‘oso fim Dens er 
No. 4031 Hard Density RN14 
.. IN ROLLS, SHEETS, STRIPS WITH OR WITHOUT | 
No. 3399 Soft Density scil 
ADHESIVE eee DIE CcuT FORMS No. 3394 Medium Density $ci4 
COLORS 
1. Brown 2. Gray 3. Red 4, Green 5. Black 
DUTCH BRAND Sponge Rubber is carefully manufactured and is Other colors available where quantities warrant 
fresh, live and of top quality. Available in rolls, sheets, strips or in THICKNESSES 
special die cut forms or custom molded pieces to meet manufacturing 1/8 inch to 1 inch inclusive 


n : . ete | . . i t . ki 
eeds. The availability of five colors is a big assist in working out sei ates ati 


product appearance. Because of its characteristics it serves many Many Uses For Sponge Rubber Today! 
purposes in product manufacturing. Being available coated with | * Cvshicn vibration © Selene 

, s - ; . : ® Prevent squeaking and wear ® Insulate against heat or cold 
adhesive or without simplifies production in many cases. ‘ 


Dampen sound © Prevent metal to metal contact 
° ° ° ° ° ° ® Absorb shock ® Protect against scratch or abrasion 
If you are now using sponge rubber in conjunction with manufacturing = 
Shee , ; ; ; ; ® Seal joints ® Weatherstrip metal sash 
or are thinking of doing so, it will pay you to have full information | « moke gaskets © Semebniees 
on DUTCH BRAND Sponge Rubber. ® Mountdelicateinstruments °® Prevent leaks 
*® Prevent skid © Other specification requirments 












PLEASE SEND SAMPLE OF FOLLOWING PRODUCTS 


VAN CLEEF BROS. [NC. Name 
PC ee ey Company 
DIVISION OF Johns-Manville Address 

7800 WOODLAWN AVE. ° CHICAGO 19, ILLINOIS I City 


Distributor 





Title 





po-c- cron ----- ----- 
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turning 25 lb. family bundles 


sunshine bright in Prosperity 


Individual Production Washers 


e Turning the cylinder of this fully automatic 25 lb. Pros- 
perity Individual Production Washer, at a speed of 36 rpm, 
is a Winsmith worm gear type speed reducer. It is depended 
on to speed each family bundle successfully through a com- 
plete washing and rinsing cycle .. . without delay. 

Direct-driven by a ¥2 hp motor, and spinning the cylinder 
via a v-belt, this Winsmith Model 3 2B, horizontal, single 
reduction unit was selected by The Prosperity Company, 
Inc. “for its compactness, ruggedness and easy serviceability.” 

... and for such reasons, Winsmith Speed Reducers are 
fast becoming standard with numerous makes and types of 
primary equipment and machines that are well known to the 
American public and to industry. 

To serve all your speed reduction requirements within the 
1/100 to 85 hp range, Winsmith is the only name you need 
to remember. For details, request Catalog 148. 


WINSMITH, INC. 


18 Eaton St. 







) SE) 


SD. , 
; a . 
iY | 


PREVELE 





Springville (Erie County), N. Y. 
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fast-heating irons that have the trans- 
former positioned above the grip. 

A special transformer that fits into 
the long handle was designed to bal- 
ance. The operating switch is a lever 
that runs the full length of the handle 
so the iron can be held in the most 
convenient position for use. The iron 
has two heats, both controlled by the 
switch. A short soldering copper tip 
is used with a resistance element in- 
side. Plastic handle is 1% in. across 
the grip; total weight is 1.5 1b, 0 OO 


New Disposal Unit 
Employs New Principle 


GARBAGE DISPOSER designed by De- 
signers for Industry, Inc. of Cleve- 
land, and the Lockley Machine Com- 
pany of New Castle, Pa., uses an 
entirely new principle of grinding in 
which kitchen waste is shoved through 
a screen. Advantages are that the 
kitchen waste is positively sized and 
thoroughly mixed with water, thus 
assuring a homogeneous consistency 
of waste material. Unlike the present 
shredder type units, the “Shavitron 
Screen” is replaceable from the outside 
without removing the unit from the 
sink or disturbing the plumbing. In 
addition, the cost of the “Shavitron” 
screen is approximately 1/10 that of 
existing shredders. 

The rough-in dimension of the unit 
is reduced to 6%4 in. while the chamber 
still maintains a capacity of 2 full 
quarts. Thus rough-in dimension al- 
lows the unit to be installed in 95 per 
cent of existing kitchens without any 
plumbing changes. This improvement 
is due to the unique design of the dis- 
charge opening being above the rotor 
impeller rather than below. 

The shaving action requires so 
little power that the disposer can be 
operated with a standard 1/3 hp split- 
phase motor and still have reserve ca- 
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New Miniature THERMOSWITCH’ control 
with many great uses 





1, WHAT ARE YOU WORKING ON? Js it a project where the 
temperature requirements are rigid but the size of the control 
must be miniature? Designed first for aircraft and airborne 
missiles of the future, this new Fenwal Miniature THERMO- 
SWITCH unit has the answer engineers seek ... adjustable... 
super-sensitive ... stable... all in compact and rugged form. 





3. TWO TYPES .. . SAME ADVANTAGES. (Shown actual size.) 
Contacts of both break with temperature rise. Fenwal 
Miniature THERMOSWITCH controls for electronic devices, 
precision instruments, aircraft, bearing or motor overheat 
alarms, Designed precisely for your miniaturization projects. 
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2. MANY USES, MANY PROBLEMS SOLVED for designers now 
at work on modern or ‘‘tomorrow’”’ projects. You can set this 
new Fenwal Miniature THERMOSWITCH unit anywhere within 
the range of 0°F to 200°F. It can carry a 250 watt load and 
withstand vibrations up to 5 G’s. Many other wanted char- 
acteristics up to now not available in devices of its size. 


THERMOSWitoy© 
‘¢ 





4. BULLETIN describes these new “‘Miniatures” in greater de- 
tail, gives engineering data. Fenwal’s engineering staff is 
always ready to help in special temperature control projects. 
For bulletin MC-114 pictured above write 


Fenwal Incorporated, 18 Pleasant St., Ashland, Mass. 


THERMOSWITCH”® 


Electric Temperature Control and Detection Devices 


SENSITIVE... but only to heat 
319 
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) Give us an inch. . 















. yes, or even half an inch 
7 in that electric motor of yours and we'll sup- 
ply a NEPCO “Baby” Commutator precision 
built to your needs. These small but rugged 
commutators — not bulky, never balky — give 
you superior service for the full life of every 
electric motor you make. 


When the problem is to add years of 
service and superior performance to 
your motors, rely on a NEPCO 
“Baby” Commutator. Sizes from 1/4" 
to 4". Send us your specifications .. . 
today! 






















pacity for momentary overloads. Un- 
like the special-built motors on many 
existing disposers, the motor can be 
replaced by a standard washing ma- 


a chine motor without removing the 
a 


f disposer from the sink or disturbing 
| the plumbing. All other moving parts 
can also be replaced without disturb- 
‘ ELECT PROD ing the installation. 
RIC UCTS CO. Other features incorporated in the 


and 7 ednanal of Precision-beilt Commudators unit are: 
1759 WEST MOUND ST. * COLUMBUS 4, OHIO ¢ PHONE RA. 1116 













1. Simple installation; merely thread 
the sink adapter into the unit. 
No bolts to tighten, no parts to 
line up. 

a 2. Weight and number of parts have 
been reduced by a_ one-piece 
combination switch, having no 
moving parts, and acting as a 
strainer, stopper and _- starter 
switch for the unit. 

3. Vibration and noise have been 
reduced to a minimum. 

.An umbrella type slinger adds 
positive protection to the motor 
in combination with a gr — 
type seal. 0 





as good as ra ED, 
its parts! LeeLee ( eat) 


PCC , 
Tike | Gah 
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WOES Cunt Z TUNGSTEN The unit, known as the Waste- 
Ae MOLYBDENUM | master, will be offered to the public 
NICKEL shortly under different brand names 
NICKEL-CLAD | in a range of models from a De Luxe 
COPPER | to a Continuous Feed unit. }o0 

and ALLOYS | 


Pte | High-Speed Turn Counting 


DURING THE DEVELOPMENT of the 


Wie 
‘ Model 10 “Super Speed” toroidal coil 


TUBE Electronic Parts Manufacturing Co., In winder, it became obvious to engineers 
COMPONENTS ee et a of the Lenkurt Electric Co., San 
Send me copy of your brochure. 


a | Om ee { | Carlos, Calif., that the number of turns 
\ J ) | db specifications eoecosececsceeececsescoeseeceeesceencccsconseneseoeseneenseneeeseneesoenes : 
Aiecs 3 




















could not be accurately counted by 
eeresecesesesceseecccecsosenseeeseosesesescoseseeesesonesoseeseeeseeees me ch; nici il re giste rs at re quire rd spe e od 
up to 2 2500 rpm. 

Solution of the problem was found 
by adapting a standard direct-re ading 
digital electronic counter, actuated by 
pulses developed through a_crysté il 
pickup, to the mechanism. The wire 


SEND US YOUR BLUEPRINTS or 
a SPECIFICATIONS FOR QUOTATIONS! 


SUT LUO Le CO., Inc. 


508 25th St., Union City, N. J. 
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place the responsibility 
for your 
electrical insulation 


MIRAGLAS VARNISHED 
TAPES, CLOTHS AND 
SLEEVINGS * MIRAGLAS 
TAPES, BRAIDED SLEEVINGS 
AND TYING CORDS « 
MIRAGLAS SILICONE 
TREATED CLOTHS, TAPES 
AND TUBINGS + MICA TAPES, 
CLOTHS AND MICA- 
FIBERGLAS COMBINATIONS » 


i Electrical FIBRE, PHENOL FIBRE AND 
ad ‘ MIRALITE POLYESTER 
Insulation RESIN SHEET INSULATING 
PAPERS—DURO, FISH, 
Headquarters PRESSBOARD, ETC. + 


VARNISHED CAMBRIC TAPES, 
CLOTH AND SLOT 
INSULATIONS », COTTON 
TAPES AND SLEEVINGS + 
TWINES AND TIE TAPES + 
ASBESTOS TAPES, SLEEVINGS 
AND CLOTH, TRANSITE AND 
ASBESTOS EBONY - 
ARMATURE WEDGES AND 
BANDING WIRE » VARNISHED 
TUBINGS, HYGRADE, 
MIRAGLAS, HYGRADE VF, 
MIRAGLAS SILICONE « 
and obta THERMOFLEX AND FLEXITE 
in the EXTRUDED PLASTIC TUBING « 
electrical i PERMACEL MASKING 
NSulation b TAPES AND ELECTRICAL 
est Suited TAPES + BI-SEAL, BI-PRENE; 
for th FRICTION TAPES AND 
e job RUBBER SPLICE « 
COMPOUNDS— 
TRANSFORMER, CABLE 
FILLING, POTHEAD, ETC. « 
INSULATING VARNISHES OF 
ALL TYPES. 


mattchell-rand 





51 MURRAY ST. e COrtlandt 7-9264 e NEW YORK 7, N.Y. 
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Lalas ae 


Set New Records for 


ant TINE» 
and LONG ir & 


ee OF THOUSANDS of Marco Motors are 
operating today in homes, offices and factories. 
They are working quietly in room air conditioners, 
unit heaters, office machines. You are not conscious 
of their presence but pay tribute to the quality and 
good value of the equipment that serves you. 


Back of Marco Motors is the precision engineering that 
has produced an electrical design that practically elim- 
inates AC hum. Mechanical tolerances are maintained 
constantly. Electronic balancing assures vibration free 
performance. Ingenious Bearing and lubrication system 
assure long, trouble-free life. The long experience in 
the manufacture of shaded pole motors now benefits 
many through our modern production methods. 


New type motor mount eliminates parts and labor in 
assembly of room air conditioner applications. Available 
in various heights as required by your design. 


Write for literature on 


MARCO MOTORS 








to be used for winding the coil is 
placed on a specially-designed bobbin 
that has a slight projection at one 
point on its perimeter. 

The arm of a crystal pickup is 
placed so the bobbin projection de- 
flects the pickup once for each revolu- 


tion of the coil winder. The signal thus 
produced is applied to an integrating 
circuit to remove the rapid transients 
at the beginning of the wave. These 
transients would otherwise cause more 
than one count to be registered for 
each revolution, since the electronic 
counter used has a paired pulse reso- 
lution of 20-microsec. O00 


Door-O pening Drive 
for Hangar 


ALMOST THE entire front of a new 
hangar at Boeing’s Wichita plant, Fig. 
1, can be opened by raising twelve 
47-ton double doors. Each door is 
controlled and raised individually, 
with drives designed by International 
Steel Co., Evansville 7, Ind. The lower 
door section is first raised vertically, 
and then the top section is pivoted 
about its upper edge. 

Each of the doors is operated by a 
15-hp motor, Fig. 2, operating through 
a fluid coupling and a standard Cone- 
Drive 40:1 speed reducer to drive a 





Fig. 1—The 12 double doors are here 
eet -a-- Mn) | shown in various stages of opening. 


ell ta AC ile) 


your product at | 


. Note that the bottom section teleseopes 
ready-made prices 


| into the top before the latter is tilted. 
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PLASTIC TAPE ends breakdowns 
on this vital nervous system! 





Men’s lives may depend on it — that’s why 
“Scotch” Plastic Electrical Tape No. 33 har- 
nesses this wiring for precision Naval equip- 
ment. And the contractors for the job, Belock 
Instrument Corp., College Point, N. Y., find 
the tape gives them more than dependable 
results—more than complete protection against 
moisture, fungus and abrasion. 


ama §=FREE! POCKET TAPE CALCULATOR quickly figures total 
quantity of ‘‘Scotch’”’ Electrical Tape needed for production oper- 
ations. Includes data on 23 “Scotch” Brand tapes. Write Minne- 
sota Mining & Mfg. Co., Dept. EM83, St. Paul 6, Minnesota. 
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They find “Scotch” 33 easier and faster to 
apply. Personnel can be quickly trained. Har- 
nessing time is cut one third. 

Try it yourself and see! See how it sticks tight 
right off the roll, how it conforms smoothly to 
odd shaped joints and fittings, how so little goes 
so far. In several standard widths and lengths. 
Order ‘‘Scotch” 33 from your supplier today! 


SCOTCH 


Electrical Tape 
No. 33 





The term “Scotch” and the plaid design are registered trademarks for the more than 200 pressure-sensitive adhesive tapes made in U.S.A. by Minnesota Mining 
= Mfg. Co., St. Paul 6, Minn.—also makers of ‘“‘Scotch” Sound Recording Tape, ‘‘Underseal” Rubberized Coating, ‘‘Scotchlite” Reflective Sheeting, 
Safety-Walk” Non-slip Surfacing, ‘‘3M” Abrasives, ‘“‘3M’’ Adhesives. General Export: 122 E. 42nd St., New York 17, N.Y. In Canada: London, Ont., Can. 
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Fig. 2—Motor drive for each door in- 


cludes a 15-hp motor, a fluid coupling, 
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i cable winding drums are spaced along 
. ZION) [AZ the shaft and are turned by spur gears 
requirements = i attached to it. Because high 2 are 
7 developed at the start of the door 
opening cycle, a high- torque motor is 
used, with a fluid coupling in the drive 
to absorb the initial shock. { 


Problem in Forming 
Type 430 Stainless 


THis HOUSEHOLD garbage disposal 
strainer assembly is now being made 
of Type 430 stainless steel instead of 
Type 302 formerly used. The strainer 
was designed by The Schaible Com- 
pany, Cincinnati. In making the 
changeover to Type 430, the initial 
attempt to make the part without 
any change in tooling ran into the 
problem of cracking on the inside of 


Relays to meet all standard or 
armed services requirements 


Phil-Trol Hermetically Sealed Relays are 
specially designed to meet the most rigid 
specifications and severe operating conditions. 
They have exceptionally high factors of safety 
and dependability. There are Phil-Trol Sealed 
Relays for most military, commercial or 

civilian aircraft applications. They are extremely 
compact, will withstand vibration, dust, dirt, 
moisture, oxidation and temperature changes. 


Wiring diagrams are clearly printed on the 
enclosures and protected with a coat of 
clear lacquer. 


Phil-Trol has complete engineering, production 
and testing facilities for hermetically sealed 
relays, all under one roof, making it possible 

to give faster delivery and higher quality on all 
your sealed relay requirements. 


Let us help you plan efficient, money-saving : 
applications of Phil-Trol Hermetically Sealed - 
Relays for your requirements. Send the ve. 
coupon below! 


Phil-trol 


IS THE REGISTERED TRADE MARK OF 
PHILLIPS CONTROL CORP., JOLIET, ILLINOIS 
OFFICES IN ALL PRINCIPAL CITIES 


PHILLIPS CONTROL CORP., DEPT EM, JOLIET, ILLINOIS 2 1 (4a 4 - 


j Please send me a free copy of the new Phil-Trol Relay and Actuator 





rr 





the tail pieces. The trouble was over- 
come by warming prior to forming, 
reducing the width of the flange, 
changing the sizing die design slight- |} 






Catalog. wf 





Name | i ly, and using added care in cutting 
Compeny i. and deburring. The tail piece itself 
_ ane. . - - | is ¢ ‘oximately 2 i 1 the 
, ‘ oximately 2 in. long anc 
Address___ 4 *, IS appl \ 


flange is press formed in two steps: 
flared to approximately 45 deg and 
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and see why the P-K Hex is the 
Standard for accuracy. It’s true- 
centered, true to size, right depth 


for easy keying! * 


Look how 


for P-K Ground Threads, the 
smoothest, brightest, gage-like 
threads you’ve ever seen on a 


Socket Set Screw! * 


for clean, burr-free starting 
threads, another advantage of P-K 
thread-grinding that means faster 


assembly! * 





INDUSTRIAL 
DISTRIBUTOR 


steers your 


Supply Dollars 
to the best 


values, 


AUGUST 1953 


* You'll have to look beyond even the best picture to see 
the super-smooth, gleaming finish, the years-ahead quality of 
P-K Ground Thread Socket Set Screws. But you'll agree 
when you see the actual screws. 


So get SAMPLES... and compare. Ask your P-K Distributor, or write 
Parker-Kalon Corporation, 200 Varick St., New York 14. 


PIPE PLUG 


CAP FLAT HEAD BUTTON HEAD SHOULDER HEX KEYS 








then to the 90 deg flange. The thread 
is rolled. The tail piece itself is fas- 
tened to the bowl by spot welding 
inside of the tube with a fibre or 
rubber gasket between the flange and 
the bowl. Uoag 


Speaker Has 
714 lb Magnet 


THIS NEW coaxial speaker employs a 
742-lb alnico V magnet in a round 
pot structure to improve and extend 
the frequency response. Developed 
by the Stephens Manufacturing Cor- 





poration, the 206AX __ high-fidelity 
speaker also has a new diaphragm 
and high frequency throat structure. 
An aluminum die-cast frame has been 
incorporated in order to provide great- 


— rere ELECTRON! € er rigidity and eliminate the possibil- 
APPLICATION ity of warping. ooo 


Meeting Commercial and Government Requirements 





OPEN TYPE. Circuit switching — power and dynamotor 
loads — plate circuit— low capacitance. 


HERMETICALLY SEALED. Stud or bushing mounting — 
solder or plug-in headers — circuit switching — power — 
low loss applications. 


TRANSPARENT PLASTIC COVER. Most R-B-M relays 
now available in low cost transparent plastic cover. 


OTHER PRODUCTS: Motor starting relays and overload protectors 
for refrigeration, appliance and general purpose motors. Industrial 
contractors and across-the-line starters. NEMA size 1 and smaller. 
Low cost — purpose relays. Low voltage D.C. manual and 
magnetic devices. 





Let R-B-M engineering and production facilities 


serve you. Contact us immediately—Phone 5121 FLAPJACKS were fried on top of this 


Write Dept. A-8 for ASR Bulletin ag 
, motor at the Brownell Distributors Ine. 


booth during the NISA Convention re- 
| cently held at*the Hotel Statler in New 
EX WIRE CORP, York. The distributors rigged it up to 


Lo ans ; e 
gansport, Indiana demonstrate the heat resistance of a motor 


R-B-M DIVISION Ess 


° - . . « 
wound with Anaconda Wire & Cable Co.'s 


ry _ AUTOMOT Al, COMMUNICATION A irae NET; | r . os = * seetlatn 
MANUAL AND MAGNETIC ELECTRIC CONTROLS —FOR UTOMOTIVE, INDUSTRIAL ° UNICATIO ND ELECTRONIC DX magnet wire (Class H insulation). 
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Simple or complex, standard or special, Hermaseal makes them all, 2-electrode 
LET HERMASEAL HELP YOU ; crystal holder bases, standard octal headers up to 18-terminal headers available 

in complete range of sizes, styles and patterns. Hermaseal can do the wiring and 
A el) supply enclosures, with either dry air fill or vacuum-pumped and pressure-filled 
IF NE I ee NB with dry nitrogen, for relays, transformers, choke coils, etc. Hermaseal hermetically 
PROBLEMS! sealed assemblies meet all specifications, are available in wide range of sizes and 
adaptations to meet specific requirements. 






TMaQS EG, 





When you need Tubular Button End Caps for condensers ... end caps that must 


END CAPS FOR CONDENSERS meet high quality standards ... yet cost is a factor... and, you need them in a 


FIVE STANDARD SIZES hurry ... call on Hermaseal! 


Hermaseal is a top specialist, a pioneer in hermetically sealed terminals, sealed 
TO FIT MOST NEEDS! an ee eee F 
headers and allied parts for the radio-electronics industry. 





HERMASEAL GLASS SEAL You can save time, cut down on rejects because Hermaseal Seal Tubes have 


TUBES HELP SPEED-UP metalized ends for easy soldering to end caps. Hermaseal Seal tubes are available 
in a wide range of stock and special styles and sizes. 
ASSEMBLY! 


Cd 


ili37/% THE HERMASEAL COMPANY, INC. 


ELKHART 15, INDIANA 
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FOR POWER 
CONTROL DESIGNS 















Unecqualed for accurate con- 
trol of intermittent machine 
operations—cutting, punching 
and packaging. Gives closer 
tolerances to cut-off, stamp- 
ing, shearing and similar ma- 
chines. Completely automatic; 
manual, mechanical or electri- 
cal control. 















Hilliard Over-Running Clutch- 
es and Couplings are automatic 
in operation. They are unsur- 
passed for automatic two- 
speed drives, dual drives, 
stand-by drives and for allow- 
ing machinery to ‘‘coast’’ after 
drive stops. Excellent as fixed or 
infinitely adjustable ratchets. 


A reliable series of spring- 
loaded slip clutches and coup- 
lings. Rugged construction 
with ample friction surface for 
heavy-duty use. Outstanding 
for preventing overloads and 
shocks; for starting heavy 
loads; as tension drag brakes; 
for reeling and winding opera. 
tions and many other uses. 







HILLIARD CLUTCHES and COUPLINGS make machine 
drive and power transmission more efficient and economical. 
Experienced engineers will be glad to offer their advice on 
any problems. Complete descriptive material will be fur- 
nished on request. 


+MP-4 
for our illustrated brochure Z 


for information. 


WRITE TODA 


CLUTCH MAKERS FOR OVER FORTY-FIVE YEARS 


106 W. FOURTH STREET, ELMIRA, N. Y. 


In Canada + « » UPTON - BRADEEN - JAMES, LTD. 
RR OR CNBR SS ORAL 
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Metal Statisties 





Copper wire and cable prices were cut in July 
and some consumers regarded this as the first 
step in a general reduction of copper products 
prices and perhaps of copper itself. Meanwhile, 
steel remained in good shape and the outlook 
for the fourth quarter was somewhat optimistic. 
With most metal consumers observing plant va- 
cation schedules, metal markets were quiet in 


July. 


Copper. Copper wire prices were reduced by principal 
producers in July. The move was initiated by the 
Phelps Dodge Copper Products Co. and was followed 
by other major producers. Originally, these producers 
were selling their wire and cable on the basis of 32.10¢ 
a pound for refined copper; now they are selling on 
a basis of 30.00¢. 

The big question now is whether producers of brass 
mill products contemplate any reductions in prices. In 
mid-July, it did not seem as if that was the case al- 
though a number of factors are involved. Should the 
Chileans cut the price of copper there seems to be 
no doubt that it would affect the price level all the 
way down the line. However, Chile has been holding 
firmly at 36.50¢ delivered Valley despite the fact tha: 
the world price is at 30.00¢. The Chileans have been 
stocking their copper, since they have had great dif- 
ficulty in disposing of it at the 36.50¢ price (except to 
the U.S. in some cases under contractual agreements). 

The London Metal Exchange opens trading in cop- 
per on August 5 and the price at which copper will 
be traded may have a significant effect on market 
levels. Best guess is that the price will be distinctly 
lower than it is now. Currently, the U.K. price is in 
the neighborhood of 30.00¢ to 31.00¢. Some predictions 
are that trading on the Exchange may be at about 
28.00¢. This, in itself, would give the market a bearish 
tone. Then, too, the British Ministry of Materials is 
preparing to dispose of some 75,000 tons of copper 
beginning early in August and there is no indication 
whether this will be done over a long period or 
whether the copper will be sold in large tonnages. 
Some American Congressmen have already charged 
that Britain expects to “dump” the copper in the U. S. 
and depress prices. 


Aluminum. Aluminum prices were boosted effective 
July 15 by Aluminum Company of America in the first 
price advance in this metal since January of this year. 
An increase of 12¢ for 99 percent minimum aver- 
age aluminum pig and an increase of 1.00¢ a pound for 
99 + percent ingot were announced. The price for 
99 percent ingot is now 21.50¢. Increases were made 
necessary by the recent wage raises and the greater 
cost of materials and services, Alcoa said. Other pro- 
ducers were expected to follow the advances. 
Heavy demand for aluminum continues unabated. 
There was good news for consumers this month with 
reports that aluminum supply for civilian use for the 
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PLUS HIGH TEMPERATURES? 
.-THEN WIRE WITH 
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Whether your problem is elevated temperature or moisture alone 

— there is a Rockbestos wire to solve it. Each Rockbestos permanently- 
insulated wire is designed and made to meet specific and troublesome problems 
in electrical wiring. 

Rockbestos a wires are manufactured with the accumulated experience 


of the originators of asbestos, varnished cambric cables. 


ROCKBESTOS PRODUCTS CORPORATION 

NEW HAVEN 4, CONN. + New York « New Orleans «+ Cleveland 

Pittsburgh ° Detroit ° Chicago ° St. Lovis Los Angeles 
Oakland, Calif. 
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YOUNG 


UNIT HEATERS 


et Dependable Power 


FROM 









TRADE MARK 


ZN 75 


MOTORS 


WHEN THE HEAT’S ON... 


reliable Doerr Motors move it where 
needed. Typical Doerr heater applications 
are shown in the cabinet heater above and 
in the horizontal unit below—reliable 
performers from the Young Radiator Company 
line of top quality products. 


Among the many fea- 
tures embodied in the 
Doerr Motor design for 
heater use is the resilient 
mounting specifically 
engineered to hold the 
motor securely in place 
during shipment and in 
all mounting positions. 
The formed clips pre- 
vent axial movement in 
either direction, while 
the hooked slots in the 
base prevent clips from 
springing outward. 


If you have an unusual 
motor problem please 
let us hear from you. 


you get More with DOERR ! 


Electric Motors from 
1/30 to 5 hp. Standard, 
or Designed fo Your 
Specifications 


Bit esr eanitet 


CEDARBURG, WISCONSIN 
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third quarter should be substantially unchanged. The 
General Services Administration stated that more than 
90 million lb. of primary aluminum would be made 
available to independent fabricators in the third 
quarter. 

While demand for aluminum remains heavy, pro- 
duction is booming. Primary aluminum output in May 
set a new monthly record of 210,953,111 Ib., or 31 
percent above that of May last year. The Government 
is aiding in speeding the expansion program in order 
to permit producers to meet growing demands for this 
metal. 


Lead. With many consumers closed down for vaca- 
tions, activity in lead was moderate but the price 
situation remained firm. Trading was done either at 
13.50¢ New York or at the average price basis. A small 
boom in export business made itself in mid-July with 
heavy demand abroad for Mexican lead at 12.00¢. This 
was a reversal of the situation, for foreign interest has 
been in shipping lead to the U. S., not in buying lead 
for shipment abroad. Toward the end of the month, 
however, the export business sloughed off somewhat. 
Heavier domestic buying is anticipated in August 
when the battery people came back into the market. 


Zinc. American Smelting & Refining Co. threw a 
bombshell into the zinc market by revising its zinc 
price basis as of July 16. The company abolished the 
East St. Louis pricing system and set a new 11.25¢ 
delivered price for the entire country except west of 
the Continental Divide where the price will be 11.50¢. 
Thus, at East St. Louis, A.S.&R.’s price is %“¢ higher 
than previously but at New York, for example, it is 
lower at 11.25¢ as against a New York price of 11.83¢. 
The effects of the move were being studied by other 
zinc producers as we went to press. Intimations were 
that some others might follow the action initiated by 
the smelting company. 


Tin. Tin prices took a nosedive during July. On June 
13, the price for prompt tin at N. Y. was 93.50¢. On 
July 13, the price was 83.00¢. This drop of 10.50¢ in 
the space of a single month represented one of the 
sharpest drops in a long while and reflected the weak- 
ness of both the London market and the market at 
Singapore. 


Steel. The pessimists may turn out to be wrong about 
the steel situation. Early predictions of a fourth quar- 
ter slump are now being rapidly revised. Producers 
who opened books for the fourth quarter have found 
satisfactory consumer response and there is some feel- 
ing that demand will hold up very well during the 
remainder of the year. 

While market estimators say that demand and sup- 
ply are nearer balance than at any time since the 
start of the Korean war, there are still backlogs in 
many sections of the country. But predictions vary. 
Estimates of steel output this year ran from 105 to 112 
million tons depending upon one’s viewpoint. The 
first half of the year set a record: 57,960,457 tons, or 
nearly 5 million more than in the record first half of 
1951. While pressure for premium priced steel has 
abated, there is enough demand around to keep the 
mills busy through the fourth quarter. In addition, 
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GENERAL PLATE 


ALCUPLATE 


(COPPER-CLAD ALUMINUM) 


Kéduces Casts 


OVER SOLID COPPER 
OR BRASS 


ALCUPLATE Provides High Electrical 
Conductivity, Soft-Soldering Surfaces, Good Heat 
Dissipation, Light Weight 


Now, you can reduce your cost 15-30% or more over an 
equal area of solid copper or brass by using General Plate 
ALCUPLATE. 

Made by permanently bonding a thin layer of copper to 
one or both sides of thicker aluminum, ALCUPLATE has 
practically the same physical and electrical properties as 
ome plus the light weight of aluminum. The copper pro- 
vides an ideal surface for soft-soldering operations, electro- 
plating and other finishes. 

ALCUPLATE is widely used in the electrical and electronic 
fields for terminals, clips, shims, small motor housings, 
electronic component cases, chassis, and brackets. It is also 
used for heat transfer assemblies, fin and tube type radiators, 
printed circuits, costume jewelry and similar applications. 

ALCUPLATE can be fabricated by stamping, drawing or 
forming. Its malleability permits its use in the manufacture 
of many parts from work-hardened rather than annealed or 
dead soft materials. 

ALCUPLATE is available in coils and flat cut lengths, cop- 
per clad on one or both sides of aluminum, 6” thick x 13” 
wide and under. 

Technical Data Bulletin No. 702C gives full details. Write 
for a copy, today. 


You can profit by using 


General Plate Composite Metals! 





METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 


48 FOREST STREET, ATTLEBORO, MASS. 













A Few of the 
Many Products Made from 
General Plate ALCUPLATE 













HEAT TRANSFER UNITS —ALCUPLATE provides ideal fin 
sections at reduced cost over solid copper fins. The cop- 
a surface permits the soft soldering of the fins to the 
tubes. 


ELECTRONIC CHASSIS — Minimum weight combined with 
copper surface required for soft-soldering operations, 
electroplating, and low- resistance shield connections 
are advantages obtained by using ALCUPLATE. 












COMPONENT CASES —ALCUPLATE is successfully drawn 
and formed into lightweight cases or cans and intricate 
parts. 


BUS BARS — ALCUPLATE provides high conductivity, 
light weight, solderability ... and is lower in cost than 
solid copper bus bars. 


we —i 


ELECTRICAL TERMINALS — Small terminals and large ee 
sure-type connectors use single-clad ALCUPLATE... 
alleviates galvanic corrosion which otherwise results 
from aluminum and copper junctions. 
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By the time you discover old age has attacked 
your important drawings — it’s too late. By then, the 
damage has been done. The time to effectively block 
old age is NOW — while tomorrow’s drawings are still 
in the preparatory stage. 

Here is the way to do it. Specify Arkwright Tracing 
Cloth. Arkwright checks the destructive effects of old 
age. Arkwright won’t fray at the edges, turn brittle or 
opaque. You are assured perfect transparency, regard- 
less of age. 

There are other reasons why it pays to work with 
Arkwright. This superior tracing cloth can “take” all 
the erasing you're likely to give it in a month of Sundays 
— and still provide sharp, clear 
lines. You need never worry 
about “feathering” or “blobbing” 
or imperfect blueprints. 

So insist on quality. You'll get 
it with Arkwright ... America’s 
Standard for over 32 years. 
Arkwright Finishing Co., 
Industrial Trust Bldg., 
Providence, R. I. 





ARKWRIGHT 
Thacing (Upths 


AMERICA’S STANDARD FE 
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some consumers are slowly building stockpiles for 
future use. 

One barometer of a firm steel market is the price of 
scrap, and scrap prices have made rapid recovery in 
the past month. In almost all sections of the country. 
scrap prices have jumped $2 to $4 a ton and they are 
expected to go higher after the July slack. Higher steel 
prices, caused by the agreement with the steelworkers 
union, was one of the factors which helped firm scrap 
prices. Pig iron and iron ore prices have also gone up. 

There has been some easing up in the tight supply 
situation in hot and cold rolled sheets. But galvanized 
sheets are tighter and so are plates. 


Miscellaneous Metals. Nickel is still in tight supply 
and has been allocated for the third quarter by the 
IMC. The International Nickel Co. boosted prices for 
Monel shot and blocks by 3.00¢, to 60.00¢ a pound. 
Metallic nickel prices are unchanged at 60.006 a 
pound. 

The Government removed allocation controls trom 
molybdenum and cobalt. Freer use of these metals is 
expected. 

Cadmium set a production record in April at 820,000 
lb. The price was maintained at $2 a pound. 

Scrap metal import duties were reimposed on alu- 
minum, zinc, magnesium and scrap iron when the 
suspension of duties lapsed and Congress did not re- 
new them. Copper scrap, however, is still duty-free. 


Titanium Laboratory 


THE COUNTRYS FIRST INDUSTRIAL LABORATORY to be 
devoted exclusively to research and development on 
titanium was recently opened by Mallory-Sharon Ti- 
tanium Corporation. The new laboratory will be de- 
voted to basic research, development of titanium and 
titanium alloys, and production testing. 

Completion of the new laboratory permits Mallory- 
Sharon to concentrate all of the company’s titaniam 
activities at one location, including a complete melting 
shop and the extensive rolling and fabricating facilities 
of the Niles Rolling Mill, a division of Sharon Steel 
Corporation. Titanium and titanium alloys are pro- 
duced in the form of sheets, strip, plates and other flat 
rolled products, as well as rods, hexagonals and forg- 
ings. 

When the supply situation eases, it is expected that 
many new applications will develop, particularly in 
chemical and transportation fields. Titanium is ex- 
pected to be a logical replacement for stainless steel 
and aluminum, because of its light weight, high 
strength and resistance to corrosion and temperature. 
On a basis of strength per pound of material, titanium 
alloys are superior to stainless steel and aluminum. 


Lets 


Selenium Reclaimed From 
Scrap Rectifiers 


SouRCES OF suPPLY for selenium indicate that material 
removed from the ground in 1953 will be no greater 
than in 1952. Yet Fall requirements for rectifiers of 


ELECTRICAL MANUFACTURING 


Now...a new high temperature magnet wire... 


3 ROEBLING ROETEMP 
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a ROETEMP MAGNET WIRE brings you a — with a specially processed tape applied in a 
<a brand new and superior type of insulation for single wrap with a liberal overlap. It is excep- 
5 applications that involve high operating tem- tionally pliable and bends without cracking or 
a peratures. Its heat-resistant properties and dielec- _ separating from the conductor. It won’t unravel; 
i tric strength, its extra toughness and working __ is ideal for higher speed winding; comes in a 
~, i ease make this new Roebling ROETEMP your _ range of sizes from #1 to #12 AWG, round, 
top choice for Class B, dry-type transformer square and rectangular. 
va windings, and for other electro-magnetic devices Write for full data on Roebling ROETEMP 
a designed for operation with hot spot tempera- Magnet Wire...and Roebling silicone bonded 
es tures of 130°C (266°F). ROEGLAS wires for special temperature prob- 
sad Roebling ROETEMP Magnet Wire isinsulated —_ lems. JohnA.Roebling’s Sons Corp., Trenton 2,N. J. 
gh A subsidiary of The Colorado Fuel and Iron Corporation 
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pens 


universal type motor 
internal fan air cooled 


from VY h. p. 
and smaller 


FOR A WIDE / 
RANGE (C 
OF USES 


) 


© power tools 


e electrical appliances 
—mixers, blenders, etc. 


@ automobile heaters 
and defrosters 


®@ grass trimmers, 
hedge shears, etc. 


@ vibrators, all types 
@ conveyors 
® animated displays 


® pumps 


Manufacturers of famous 
Loyd Scruggs 4-pole 
shaded pole motor. 


motor features: can be furnished with molded or 
mica commutator . . . self-aligning or ball-bearing . . . 
motor can be built into own housing . . . can be sup- 
plied with armature and field separate, if desired. 


These new motors are built to the same precision 
standards as the Loyd Scruggs motors used by 
Dictaphone and many other internationally known 
manufacturers. 


For complete details and information about depend- 
able Loyd Scruggs universal and 4-pole shaded pole 
motors, contact The Loyd Scruggs Co., 1022-32 
North Sixth Street, St. Louis 1, Mo. 


iltllrnaaa COMPANY 


A Dazey Corporation Subsidiary 


MANUFACTURERS OF PRECISION INSTRUMENTS SINCE 1934 
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all types will call for an increase in the present con- 
sumption rate of selenium. 

It is estimated that a supply of approximately 
4,000,000 Ib. of selenium is available in the form of 
defective out-of-warranty selenium rectifiers in the 
scrap piles of manufacturers and distributor service 
shops. The rectifier division of Sarkes Tarzian, Inc., 
Bloomington, Ind., is offering to buy reject rectifiers, 
regardless of make, in order to reclaim the 10 per cent 
weight of selenium contained in the scrap. Payment 
will be in the form of credit issued against future 
purchases. The company will allow 24%¢ on each rec- 
tifier rated at 150 ma or less and 5¢ each on rectifiers 
rated at 200 ma or more; transportation charges 
allowed on shipments of 50 Ib or more. OC 


Aluminum Bus Runs 


NEW METAL-ENCLOSED isolated-phase bus runs rated as 
high as 8000 amp at 14.4 kv, announced by the Gen- 
eral Electric Company Switchgear Department at 
Philadelphia, can be shipped in three-phase packages 
in lengths up to 16 ft. The extension of unit length 


from a previous limit of 10 ft to 16 ft and the increase 
in rating from 6000 to 8000 amp was accomplished 
by using aluminum conductors instead of the heavier 
copper conductors formerly used. Electrical joints be- 
tween aluminum conductor sections are silver surfaced 
by a plating process to insure a bond between silver 
and aluminum and for permanent low resistance joints. 

ie 


Bibliographies in this Issue 


Instruments in Design, page 135 
Four references including the combined reprint on 
“Engineering Testing.” 

Magnetic Amplifiers, page 139 
Five references supplementing a recent bibliog- 
raphy. 

NEMA Motor Standards, page 286 


Eight articles presented during the past six years. 
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